Designed to Replace 
Paper Capacitors 


FMC. DISCAPS 


For Dependability and Longer Life 


Une ae 


rae 


Type JL DISCAPS, another first from the RMC Technical Ceramic 
Laboratories, are especially engineered to replace paper capacitors 
up to .005 MFD in coupling applications or wherever a stable 
capacity is required. The maximum capacity change between + 25° C 
and + 100°C is only + 7.5% of capacity at 25° C. Type JL DIS- 
CAPS are available in tolerances of + 10% or + 20%. 

For by-pass applications requiring capacities up to .01 MFD you 
can take advantage of the longer life and dependability of ceramic 
capacitors by specifying RMC Type B DISCAPS. 

Because RMC DISCAPS are of smaller size and are easier to wire 
into circuits they provide additional economies in assembly operations. 


SPECIFICATIONS 


POWER FACTOR: 1% max. @ 1 K C (initial) 

POWER FACTOR: 2.5% max @ 1 K C, after humidity 

WORKING VOLTAGE: 1000 V.D.C. 

TEST VOLTAGE (FLASH): 2000 V.D.C. 

LEADS: No. 22 tinned copper (.026 dia.) 

INSULATION: Durez phenolic—vacuum waxed 

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500 
megohms 

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than 
1000 megohms 

CAPACITY TOLERANCE: +10% +20% at 25° € 
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CONDENSERS f : GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
DISTRIBUTORS: Contact Jobbers Sales Co., 146 Broadway, Paterson 1, N. J. 
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RIGHT ON TOP 


Burnell records a few of 
it's most recent engin- 
eering achievements in 


Toroids and Filter Net- 
works. 


SIDE BAND =) a 


Our most recent engineering achievement in 
communications filters has already stirred the inter- 
est of the leading receiver manufacturers in the 
country. 


Our new side band filters which eliminate, for 
most applications, the necessity for expensive crystal 
filters are expected to accelerate the advancement 
of single side band communications. 


‘@ versus pe in RILOCYCLES PER SECOND SUB MINIATURE 
we 1 ; TOROIDS 


Toroids for intermediate 
frequencies of 100KC to 1 
megacycle. A wide vari- 
ety of coils ranging in size 
from |/2 inch provides high 
Q in the frequency range 
between audio and RF. 


The tiny toroid about 
the size ofa dime has been 
welcomed by designers of 
sub miniature electronic 
equipment for the transis- 
tor, guided missile and 
printed circuit field. 


YONKERS 2, NEW YORK 
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PLUG IN DECADES 


An entirely new development in inductance dec- 
ades eliminating disadvantages of switch boxes. In- 
ductance units plugged together in various combin- 
ations providing decade steps of inductance with 
minimum number of units required, 


MINIATURE TELEMETERING FILTERS 


In recognizing the need for miniaturization of 
the presently bulky telemetering equipment, our 
engineering statf has succeeded in reducing the size 
of telemetering filters to as little as 25 to 50% of the 
original volume. 


BURNELL & COMPANY is very pleased to announce that 
it now has available a 12 page catalog which includes 
valuable gnd complete information on toroids, high. qual- 
ity coils/and various audio filter networks. 


The catalog includes complete descriptions, attenuation 
and Q curves that will prove valuable for equipment design 
engineers. 


Write for Catalog 101-A. 
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YELE-TECH & ELECTRONIC 


Facts and Figures Round-Up 


January, 1954 
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INDUSTRIES 


TOTALS 


"el eae: mo setae mma sa 1500 
1400}-—— | —— - 1400 
~ 1300F- sate RADIO & TELEVISION RECEIVER —— ——|i300 ~ 
© 1200 — DRS A I RS aaa Ee WEST Ri 
aes PRODUCTION 200 
Bre RADIO SETS > ede 
8 1000 ——— = 1950-1953 1000 8 
£ 
= 200} : — oo F 
| 
% wo Ge SPS. 800 v 
700 -——_—— 700 
w ty 
> coo - 600 > 
S s00- ——— ————— -————~-- 500 & 
w TELEVISION SETS» ly 
& 400 — 400 & 
300+— en : —_—____\y —#— - ___} 300 
Sellen’. JOO Loic knoe, Oe os a 1952 1953 __} 200 
wo JF MAM J JASON Di F MAM J S$ O.N DiJ FMAM J.J AS.O.N D]U,F.M.A.M.U .J,A,$ 0, N]I00 


Broadcast Stations in U.S. 


AM FM TV 
Stations on 2437 551 220 VHF 
Air 117 UHF 
Under Construction 135 63 74 VHF 
(CPs) 148 UHF 
Applications 234 8 325 VHF 
Pending 99 UHF 


Radio and TV Receiver Production 


TV Radio 
November, 1953 Home 410,000 
Battery 110,000 
Auto 260,000 
Clock 220,000 
Total 600,000 1,000,000 
Eleven months, 1953 Home 4,010,000 


Jan.-Nov. inclusive Battery 1,710,000 


Auto 4,760,000 
Clock 2,020,000 


Total 6,900,000 12,500,000 


More Millions for 
Electronic Defense in '54 


The Department of Defense will have 
more money available for the procurement 
of electronic equipment in the fiscal year 
1954, than it had in new obligational 
authority during fiscal year 1953, according 
to RETMA. 

Although the new obligational authority 
for electronic procurement has been cut 
about $500 million from last year, a carry- 
over of almost $1 billion remains from 
fiscal year 1953 and most of it is expected 
to be retained. 


As now allocated, $1.652 billion in new 
obligational authority has been made 
available by the Departmert of Defense for 
the procurement of electronic equipment 
during the current fiscal year. In addition, 
$931 million in carry-over funds remain 
unobligated from fiscal year 1953 and 
previous periods. Probably all of this money 
will be authorized for use, making a total 
of $2.583 billion. 


Nearly $10 Billions in Three Years 


Of the $1.652 billion in new fiscal year 
1954 obligational authority for electronics, 
the Army is expected to be allocated $488 
million; Navy, $466 million; Air Force, 
$419 million, and $279 million will be 
used for the Mutual Defense Assistance 
Program (MDAP). Of the carryover funds 
of $931 million, the Army has $67 million; 
the Navy, $151 million; the Air Force, 
$561 million, and $152 million remains 
unobligated by MDAP. 

During fiscal years 1951-53, the three 
years following the start of the Korean 
war, new military obligational authority for 
the procurement of electronics equipment 
totaled $9.662 billion. This started at a 
high of $4.194 billion in fiscal year 1951, 
moving down to $3.350 billion in 1952 


1953-1954 Electronic Industries 


STATISTICS 


Start on page 78 


and $2.118 billion in fiscal year 1953. 

The bulk of the 1951 electronics furds, 
$1.705 billion, was allocated to the Army. 
In that year the Navy had $1.316 billion 
in new obligational authority for electronics 
and the Air Force had $1.173 billion. 

In fiscal year 1952 the Army's share 
dropped to $954 million. New obliga- 
tional authority for Navy electronics was 
$1.233 billion while the Air Force received 
$1.163 billion. 


RETMA Estimates on TV in ‘54 


During the radio-TV manufacturers’ con- 
vention at Chicago, several groups com- 
piled expectations for 1954 TV output and 
revealed wide disparity in their estimates 
of what the industry will do in 1954. This 
year's “‘guess estimates’’ for the first time 
included color TV. 

The Radio-Television Industry Committee: 
Black and white television set production, 
4,860,000. Black and white sa'es, 4,900,- 
000. Color television set production, 192,- 
600. (The estimates on color te evision 
production in the RTIC ranged from a low 
of 50,000 to a high of 650,000.) Radio set 
production, 10,390,000. 

The Tube Division: Black and white tele- 
vision set production, 5.1 million. (These 
““guess estimates’’ ranged from a low of 4 
million to a high of 10 million sets.) Color 
production, 171,000. (The 
estimates ranged from a low of 30,000 to 
a high of 400,000.) 


television § set 


GOVERNMENT ELECTRONIC CONTRACT AWARDS 


This list classifies and gives the value of electronic equipment selected 
from contracts awarded by government agencies in November 1953 


Accelerometers ............ $27,326 
ee eee 128,897 
Amplifier Assys ....... 35,086 
NE od os Fu dia «Oe od eK 45,684 
LE Be rae nee oe 969,790 
Cable Saha te eaes 795,928 
AES SRE Be ere ae etc 26,242 
Compass Adapters ........ 418,611 
I GN Ae aha sg av -gihcah eos 30,637 
Couplers, directional 47,231 
Ee ae are eee ee 1,009,107 
Ee ene 468,930 
Filters, bandpass ........... 35,930 


Frequency Meters ......... 


Generators isa 979,627 
Harness, electronic . 29,428 
indicators 373,114 
Inverters 35,268 
Junction Boxes . 159,681 
Kits, detector ........ e 44,998 
Kits, teletypewriter modification, 

transmitter 26,432 
Microphones 26,600 
ASE Sr es eh 343,519 
cc, NES Pre re ee ee ee 78,120 
Range Instrument 7 413,523 
GN ce wnlem as eran s,s 344,088 
Spare Parts, recorder 181,022 


Switches 167,500 
Switch Boxes as 27,911 
Target, radar reflecting 135,182 
Te'ereader 39,945 
Teletypewriters 125,394 
Testers 608 597 
Thermostats 60,707 
Timing System 214,266 
Transformers ee 445,263 
Transmitters, flowmeter 100,196 
Transmitter, marker beacon 139,162 
Tubes, electron 659,665 
Voltage Regulators 56,613 
Wire ee : 182,326 
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sate SLOTS WILL RECEIVE STANDARD 
For TV preset control applications. atma 7/16" RADIUS LOCATING 


Recessed screw-driver slotted shaft uo as WELL AS MOUNTING 
remains solder-free during panel dip- ARS On CTS TYPE PUS TwISTED 
ping. Control may be held rigidly to ©" MOUNTED ConTRoL. 

panel before soldering by twisting 2 

ears. Ifears are left straight, the solder 

will permanently anchor control to 

circuit panel. Terminals extend per- 

pendicularly 7/32” from control's 


mounting surface. 
Threaded bushing mounting. Termi- | 
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AFFILIATE 
C. C. Meredith & Co., Ltd., 


* i Streetsville, Ontario 
3 SOUTH AMERICA 
: Jose Luis Pontet 
: Buenos Aires, Argentina 
| Montevideo, Uruguay - Rio de Janeiro, 
L Brazil - Sao Paulo, Brazil 
S OTHER EXPORT 
3 ‘ Sylvan Ginsbury, 
S FID 8 West 40th Street 
2.00 * 


New York 18, N. Y. 
CHICAGO TELEPHONE SUPPLY 
Corporation 


CLEARANCE HOLE 


THREADED BUSHING 


HOLE FOR 
DIA, THREADED 


Burton browne advertising 


PROTECTION OF CATHODES in electronic tubes, 
such as thyratrons and gas filled rectifiers, 
depends on allowing cathodes to reach op- 
erating temperature rather than delaying 
application of plate voltage for a fixed 
time. A thermal relay, since its operation 
also depends on attaining a predetermined 
temperature, is eminently suitable for 
cathode protection. 


THE EDISON THERMAL RELAY is widely used 
for this purpose because (a) its delay char- 
acteristics vary with line voltage as does 
cathode heating; (b) it is suitable for con- 
tinuous operation; (¢) it offers sustained 
accuracy; (d) it has a wide range of delay 


How the EDISON 
thermal relay 
protects electronic tubes 


Delays plate voltage application 
until cathode is properly heated 


periods; (e) it is silent and positive in op- 
eration; (f) it is as independent of ambient 
temperatures as the cathode it is protect- 
ing; (g) it is relatively inexpensive; (h) it is 
small and lightweight. The cooling rate of 
the EDISON Thermal Relay prevents loss 
of equipment operating time due to mo- 
mentary power interruptions. 


EDISON ENGINEERS will help you solve yout 
cathode protection problems if you will 


write and give them the data. 


Just address Instrument Division, 
THOMAS A. EDISON, Incorporated, 93 
Lakeside Ave., West Orange, New Jersey. 


OTHER INSTRUMENT DIVISION PRODUCTS 
Sealed Time Delay Relays ¢ Sensitive Relays ¢ Electronic Temperature 
Controls * Critical Temperature Monitors © Electrical Resistance Bulbs. 


~ 


Q Edivon. 
|INCORPQRATED 


Instrument Division * West Orange, New Jersey 


YOU CAN ALWAYS RELY ON EDISON 
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anteed circulation of 21,000 

TELE-TECH* & ELECTRONIC INDUSTRIES is 


edited for top-level engineers and execu 


tives throughout the electronic industries 
It gives the busy engineering executive 
authoritative information and_ interpretation 


of the latest developments and new products 
with emphasis on subjects of engineering 
import and timeliness Special attention is 


given to 

MANUFACTURING 
Electronic equipment, communications 
broadcasting, microwave relay instre 
mentation, te!emetering, computing 
Military equipment including radar 
sonar, guided missiles fire controls 
TV-FM-AM receivers phonographs, 
recorders, reproducers 

OPERATION 

Fixed, mobile and airborne communi 
cations in commercial, municipal, avi 


ation and government services. 
—Broadcasting, video and audio record- 
ing, records, audio and sound systems, 
motion picture production. 
—Military, civilian and _ scientific  elec- 
tronic computing and control systems. 


*Reg. U. S. Pat. Off 


THE ELECTRONIC INDUSTRIES 
DIRECTORY 


Published annually as an integral 
section of TELE-TECH in June 
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STEWART 
... Put Their Confidence in 


Q 
Ypidland CRYSTALS 


F These names are synonyms for quality. The products WARNER 


they identify are famous for dependable, precision performance 


in every detail. These manufacturers must be sure 


that suppliers of every component have similar high-level 
reputations to uphold. CTSOn 


The fact that the great names in communications rely 


on Midland Crystals is evidence enough that Midland Quality 
Control methods of crystal production insure completely 


reliable frequency control. 


Hat your Orydtal mand conventional, or highly spuerabined, 
Whee tt has fo be oyaclly ruight, ombact 


a 
MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road, Kansas City, Kansas 


WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 
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MOLDED JACKET IS 


MOISTURE-RESISTANT 


VAPOR-RESISTANT 


Now for the first time you can obtain a superior yet 
relatively low cost film-type resistor for military elec- 
tronic gear—resistors that not only meet the severe 
performance requirements of Military Specification 
MIL-R-10509A, but are capable of full voltage dissi- 
pation at 70°C ambient! 

Sprague Type 4E, 5E, and 6E Filmite B resistors 
are housed in a dense molded jacket which not only 
provides unexcelled physical protection for the film 
resistance element but serves as a barrier to moisture 
and vapor, the twin enemies of all film-type resistors. 

Boro-carbon films are unusually sensitive to mois- 
ture. Protection against moisture in any form is a pri- 
mary requirement for successful long term stability 
of resistance. The low-loss phenolic housings on 
molded Filmite resistors not only shed water but are 
vapor resistant and inert to the film material. There 


PIONEERS 


IN ELECTRIC AND 


AND INERT TO FILM! 


ITE 


DEPENDABLE BORO-CARBON RESISTORS 
..- IN 2, 1, AND 2 WATT RATINGS 


is minimum possibility of field failure through elec- 
trolytic action and penetration of moisture or vapor 
through the dense molded jacket. 

Other features of molded Filmite B resistors are 
special low-contact-resistance, low noise end termi- 
nations held rigidly in place on special ceramic cores, 
extremely low temperature and voltage coefficients 
of resistance, and excellent load-life and high fre- 
quency characteristics. 

For complete engineering data, write for 
Engineering Bulletin No. 130 to: 


SPRAGUE ELECTRIC COMPANY 
233 Marshall Street, North Adams, Mass. 


DIMENSIONS RESISTANCE 
SPRAGUE WATTAGE (INCHES) (OHMS) VOLTAGE 
TYPE NO. RATING L D Min. Max. (Max.) 
4E Y, % Y% 100 Meg. 350 
5E 1 1% % 100 2Meg. 500 
6E 2 2% % 200 10Meg. 750 


Standard Resistance Tolerances: 1 2 and 5% 


ELECTRONIC DEVELOPMENT 


NORTH ADAMS, MASSACHUSETTS 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. 


CABLE: SPREXINT 
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Philco Develops ‘‘Surface- 
Barrier’’ Transistor 


Development of a new type tran- 
sistor currently in use for both mili- 
tary and civiilan equipment, was re- 
cently announced by Philco Corp 
The new “surface-barrier” transistor 
operates at high frequencies (up to 
70 mc) and with low power con- 
sumption—requirements which have 
limited the use of transistors up to 
this time. 

The production process consists of 
directing two tiny streams of liquid 
indium salt at opposite sides of a 
tiny slab of germanium. Electric cur- 
rent is passed through the streams 
so as to etch away the germanium. 
This process continues until the two 
streams almost drill through the 
slab. When the germanium has been 
etched down to a few ten thou- 
sandths of an inch in thickness, the 
current is suddenly reversed. 

See page 87 for further details. 


RCA Shows TV Recording on Tape 


Color 


and black-and-white 


signals on magnetic 


tape herald coming era of ‘‘electronic photography”’ 


Recording of TV 
magnetic tape in color and black- 
and-white was publicly demon- 
strated for the first time by RCA. 
The system is still in the develop- 
mental stage, but it is expected to 


pictures on 


become a commercial reality in two 
years. Video tape appears to be a 
low-cost solution to program re- 
cording for TV _ broadcasting, and 
also presents great possibilities for 
home movies, industry and military 
applications. 

Among the advantages tape has 
over film are instant viewing, no 
chemical processing, rapid duplica- 
tion and ability to be reused. The 
economic result is that black-and- 
white programs can be tape recorded 


““Surface-barrier’’ transistor is produced by electro-chemical etching of small germanium 
slab. Tiny jets of indium salt etch germanium to thickness of 0.0002 in. When current is 
reversed, indium is electroplated to form electrodes. Technical details are given on page 87 
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for 20 of the cost of film, and 
original tape recordings of color TV 
programs for only 5% of the cost 
entailed in color film recording 

For further details, see page 81 


FCC Tightens 
Ownership Rules 


By a unanimous vote of the seven 
commissioners, the FCC has tight- 
ened its rules concerning multiple 
ownership of broadcasting stations. 
The decision limits the ownership 
of a licensee to five TV _ stations, 
seven AM and seven FM. Included 
in this count are stations in which 
the party has a minority interest 
Under the old rules, only majority 
or definitely controlling 
were counted. The new ruling came 


interests 


as a surprise in some quarters where 
a more lenient decision was ex- 
pected. CBS and J. Elroy McCaw 
are among the parties affected 


‘‘Restricted”’ Classification 
Abolished 


Defense Secretary Charles Wilson 
has signed a directive abolishing 
the security classification “re- 
stricted.” The action is designed to 
provide a freer flow of information 
and to restrict the right of govern- 
ment agencies to classify printed 
material. It will also relieve industry 
of the burden of safeguarding a 
large volume of documents related 
to military contracts 


Annual Index 


of all articles published in TELE-TECH & 
ELECTRONIC INDUSTRIES during 1953, classi- 
fied according to subjects, may be obtained 
free of charge by writing to: 

The Editors 
~ TELE-TECH & ELECTRONIC INDUSTRIES 
480 Lexington Ave., New York 17, N. Y. 


) 


MORE NEWS 
on page 10 


As We Go To Press... (Continued) 


Navy Unveils Worlds Most Powerful Transmitter 


View of Navy's Radio Jim Creek transmitter building (1) from 200-ft. tower on summit ridge. Cables from span plunge down to tower of busing system 
nestled in valley between 3000-ft. mountains. View (r) from building housing world’s most powerful transmitter shows antenna lead-in trunk and 145-ft. 
bus tower halfway up mountain which has been cleared of trees. ‘‘Doughnut"’ shields guard trunk from corona discharge. Official U.S. Navy photcgraphs 


The Navy has unveiled its 1200-kw 
VLF transmitter, the world’s most 
powerful, situated in Jim Creek 
Valley, Wash., 55 miles from Seattle. 
The transmitter, designed and con- 
structed by RCA, will provide in- 
stantaneous CW communication to 
fleet units anywhere in the world. 
The $14,000,000 project was started 
in 1947. 

The transmitter, covering the 14 
to 35 KC band, is designed around 
the RCA 5831 power tube, a 500-kw 


triode. Each of the two power 
amplifiers employs three 5831’s, two 
in push-pull with the third available 
as a spare. Tuning adjustments are 
confined to remote pushbutton 
controls of the antenna and power 
amplifier tuning. The loading in- 
ductances and variometers used to 
tune the antenna circuits are housed 
in two integral helix houses, each 
75 ft. square and 60 ft. high. 

The unique antenna system is 
suspended between two mountain 


ridges to eliminate the need for 
high towers. The antenna consists 
of ten spans, or catenaries, arranged 
in zig-zag fashion, each varying in 
length from 5640 to 8700 ft. To allow 
for ice and wind, the spans are per- 
mitted to sag as much as 1063 ft. 
at their center point. Twelve 200-ft. 
steel towers atop the 3000-ft. moun- 
tain crests support the spans. About 
30 miles of Copperweld cable went 
into the antenna system, plus more 
than 220 miles of buried wires. 


Compatible 3-D TV 


An ingenious method of obtaining 
stereoscopic viewing of TV pictures 
without changing the studio pick-up 
or transmitting equipment has been 
developed by the Geneoscope Co. 
The 3-D effect is not accomplished 
by the anaglyph process of taking 
two separate pictures, and filtering 
only one to each eye. Instead, the 
camera is moved in a certain man- 
ner, and produces an ordinary or 
compatible picture on the receiver 
screen. However, when it is viewed 
through special glasses, the picture 
in the left eye is delayed, and the 
mind is conscious of two pictures: 
The near-instantaneous right eye 
view, and the delayed left eye view 
(which the right eye saw a moment 
before). Without glasses the ob- 


10 


Now Available 


server sees a standard picture. 

TV stations may obtain informa- 
tion and operating rights free of 
charge. Write to Geneoscope Co., 100 
W. Olive St., Bloomington, IIll., for 
contract and literature. For technical 
details, see page 152. 


‘“‘Univac”’ Enters Industry 


Remington Rand’s Univac com- 
puter will be given its first industrial 
use by General Electric’s Major 
Appliance Division. Several Univacs 
are now in government use. The 
unit at GE will be used to compile 
sales statistics, make market fore- 
casts, prepare material schedules 
and process accounting data. 


25 KW Tetrode 
in Production 


Production has begun on the 
GL-6251, General Electric’s new 
VHF TV tetrode with a gain in 
excess of ten and a power output 
of 25 kw up to 220 mc. Only 5 kw 
are needed to drive a pair of the 
tubes. 

When used as a Class B grounded- 
grid broadband TV amplifier the 
tube has a _ useful synchronizing 
peak-power output of 30 kw at 220 
Mc. In narrowband Class C service 
the output is 25 kw of continuous 
power as an amplifier or oscillator. 
Because of its ratings, the tube also 
is well adapted to use in dielectric 


heating equipment. 


MORE NEWS 
on page 12 
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ITS CHARACTERISTICS 
INCLUDE: 


High Dielectric 


Strength ... 


* 


Low Moisture 


Abserption .. . 


* 


Mechanical Strength 


* 


Low Loss and Good 


Machinability. 


x * * 


Ask for our new 


Clevelite Folder. 
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ENSURES BETTER PERFORMANCE AT 


LOWER PRODUCTION COSTS 


CLEVELITE is known for its dependability—uniformity 
—and ability to meet required tolerances, which are 
particularly important in coil forms, collars, bushings, 
spacers, tubes and many other products. Available in 
diameters, wall thicknesses and lengths as desired. 


Prompt deliveries are ensured by our large production 
facilities. 
Tell us Your needs. Our Research and Engineering Lab- 
oratory is at your service. 

WHY PAY MORE? For the best... 


call Cleveland! 


TeCLEVELAND CONTAINER A 


6201 BARBERTON AVE. CLEVELAND 2, OH 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jomesburg, N. J. FS ~ 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ . S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. /[- 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE,, CHICAGO |. 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


Miniature Germanium 
Photocell Developed 


A GE scientist, Dr. W. C. Dunlap, 
Jr.. has designed a p-n junction 
germanium photocell which should 
find numerous industrial and mili- 
tary uses. It is only slightly thicker 
than a pencil lead, three-eights of 
an inch long, and is more sensitive 


Dr. Dunlap examines new p-n junction germa- 
nium photocell developed at GE. Future applica- 
tions include heat control and missile guidance 


to light than vacuum photocells a 
hundred times lerger. The unit’s 
acute sensitivity to infrared radia- 
tion makes it ideally suited to the 
regulation and monitoring of various 
flames and heating devices. The 
device could be used in atomic 
radiation detectors and guided mis- 
controls. Its compara- 
tively large power output makes it 
suitable for operating relays di- 
rectly, to control many production 
processes. It consists of a metal 
cartridge housing a glass lens and 
a germanium wafer, in contact with 
a metallic button of indium. A 
whisker links the wafer to an out- 
side lead. 


sile target 


How Much Would You Pay 
for a Color TV Set? 


Curious as to how much people 
would be willing to pay for a color 
TV set, Sarkes Tarzian made a 
survey of personnel in its Rectifier 
Div. The participants were pre- 
dominantly women with an average 
weekly pay of $60, in most cases 
supplementing the husband’s wages. 
Most employees live in low-rent 
rural areas, and the nearest town 
(Bloomington, Ind., pop. 27,000) has 
a minimum of theatre activities. The 
questions and answers of replies 
are: 


What would you pay for a color TV set? 


EEE ee. 
J ee ee eee ee 62 
PIMOO «asa 5 tae Ieee acs 10 
Over $1000 ...... Pe Ee Oe 3 


Would you be satisfied to wait for two 
years for the price to reduce to $300? 
ee See ee 500 
No : . 45 


As We Go To Press... . (Continued) 


Subscription TV Operating 


International Telemeter Corp. has 
started operation of its wired sub- 
scription TV system in Palm Springs, 
Calif., with the showing of a current 
run movie. About 75 Telemeters 
were installed for opening night, 
and the company reports that almost 
all of the 500 set owners want the 
attachment. 


Federal Exams for 
Engineers Announced 
The U 


sion has announced that new ex- 


S. Civil Service Commis 


aminations will be given to fill posi- 
tions paying from $3,410 to $10,800 
will be 


given. Examination information may 


a year. No written tests 
be obtained from most post offices 
U. S. Civil Service 
Dx. 


or from the 


Commission, Washington 25, 


COMING EVENTS 


Jan.—Conference on Radio Astronomy, 


Carnegie Institute of Washington, 
California Institute of Technology 
and National Science Foundation, 


Washington, D.C. 


Jan. 18-22—AIEE Winter General 
Meeting, Hotel Statler, New York 
ee 


Jan. 25-27—Plant Maintenance & Engi- 
neering Conference, Hotel Conrad 
Hilton, Chicago, III. 

Jan. 25-28—Plant Maintenance & Engi- 
neering Show, International Amphi- 
theatre, Chicago, IIl. 

Jan. 26-27—AIEE Scintillation Counters 
Conference, Washington, D.C. 

Jan. 27-29—Tenth Annual Technical 
Conference of the Society of Plastics 
Engineers, Royal York Hotel, Toronto, 
Can. 

Feb. 4—ISA 9th Annual Regional Con- 
ference, Hotel Statler, New York, 
N.Y. 

Feb. 4-6-—6th Southwestern IRE Confer- 
ence and Electronics Show, Hotel 
Tulsa, Tulsa, Okla. 

Feb. 4-6—1954 Audio Engineering So- 
ciety, Audio Fair, Alexandria Hotel, 
Los Angeles, Calif. 

Feb. 11-12—AIEE-IRE-ACM West Coast 
Computer Conference, Ambassador 
Hotel, Los Angeles, Calif. 

Feb. 18-19—AIEE-IRE Conference on 
Transistor Circuits, Philadelphia, Pa. 

Mar. 15-19—NACE Tenth Annual Con- 
ference and Exhibition, Kansas City. 

March 22-25—IRE National Convention, 
Waldorf-Astoria Hotel and Kings- 
bridge Armory, New York, N. Y. 

April 22-23—AIEE Conference on Feed- 
back Control, Claridge Hotel, Atlan- 
tic City, N.J. 

April 24—Eight Annual Spring Techni- 
cal Conference, IRE Cincinnati Sec- 
tion. Cincinnati, Ohio 

April 26-30—Tenth Biennial ASTE In- 
dustrial Exposition, Philadelphia 
Convention Center, Phila., Pa. 

April 27-29—AIEE Electronic Compo- 
nents Conference, Washington, D.C. 

May 4-6—1954 Electronics Components 
Symposium, RETMA and others, U.S. 
Department of Interior Auditorium, 
Washington, D.C. 

May 4-7—1954 AWS National Spring 
Technical Meeting, Hotel Statler, 
Buffalo, N.Y. 

May 5-7—Third International Aviation 
Trade Show, 71lst Regiment Armory, 
New York, N.Y. 


May 5-7—AIEE Northeastern District 
Meeting, Schenectady, N.Y. 

May 5-8—1954 Welding and Allied In- 
dustry Exposition, Memorial Audi- 
torium, Buffalo, N.Y. 

May 7-8—IRE North Atlantic Region, 
New England Radio Engineering 
Meeting, Sheraton Plaza Hotel, Bos- 
ton, Mass. 

May 7-9—AFCA National Convention, 
Shoreham Hotel, Washington, D.C. 
May 17-20—Basic Materials Exposition. 
International Amphitheatre, Chicago, 

Ill. 

May 17-20—1954 Electronic Parts Show 
Conrad Hilton Hotel, Chicago, II. 
May 24-26—AIEE Conference on Tele- 
metering, Morrison Hotel, Chicago, 

Ill. 

May 25-27—NARTB Convention, Pal- 
mer House, Chicago, II. 

June 15-17—RETMA Convention, Pal- 
mer House, Chicago, III. 

June 21-25—AIEE Summer General 
and Pacific Meeting, Hotel Biltmore, 
Los Angeles, Calif. 

July 8-12—Convention British Institu- 
tion of Radio Engineers, Christ 
Church, Oxford, England. 

July 13-15—Plant Maintenance Show, 
Pan Pacific Auditorium, Los Angeles, 
Calif. 

Aug. 25-27—1954 WESCON Show, Pan 
Pacific Auditorium, Los Angeles, 
Calif. 

Sept. 13-24—SESA First International 
Instrument Congress and Exposition, 
Convention Hall and Commercial Mu- 
seum, Philadelphia, Pa. 

Sept. 30-Oct. 2—High Fidelity Show, 
International Sight and Sound Expo- 
sition, Inc., Palmer House, Chicago, 
Ill. 


ACM: Assoc. for Computing Machines. 

AFCA: Armed Forces Communications Assoc 

AIEE: American Institute of Electrical Engineers 

ASTE: American Society of Tool Engineers 

AWS: American Welding Society. 

IRE: Institute of Radio Engineers. 

ISA: Instrument Society of America 

NACE: National Assoc. Corrosion Engineers 

NARTB: National Assoc. of Radio and TV Broad- 
casters. 

RETMA: Radio-TV Manufacturing Association. 

SESA: Society for Experimental Stress Analysis 

WESCON: Western Electronics Show & Convention. 
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MORE NEWS 
on page 24 
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Stable, Low-Noise Carbon Controls 


in ANY Combination You Want 


You don’t have to compromise with quality to 


get the carbon controls your application requires. 
For Mallory Controls are available in a complete 
range of constructions, including single, dual 
concentric and dual tandem types . . . with or 
without switch. 


Their noise level is unusually low, resistance 
values are unusually stable, and humidity drift 
is held to 10% 


with a high degree of surface smoothness and 


thanks to carbon elements 
unusual density. Switches are built for long, 


trouble-free service, with special silver contac- 
tors and heavy gauge terminals. 


Mallory Controls are built with ample rugged- 
ness to stand any production line handling. 


Expect more... 


Get more 


from MALLO RY 


They incorporate such mechanical features as 
welded assembly. vibration-proof clinched termi- 
nals. and heavy gauge fastenings. 


Write today for the new catalog that describes 
all Mallory fixed and = variable resistors 


including both carbon and wire-wound ty pes. 


. : S CUSTOM-BUILT CONTROLS 


| ‘ 
| special types which Mallory manufactures. 


The control illustrated is typical of the many 
Designed for service adjustments in television 


with a phenolic shaft... for especially economt- 


cal mounting. 


We'll be glad to consult with you on any special 
adaptations to fit) your individual resistor 
requirements .. . also, to analyze your circuits 


receivers, it is a tab-mounted, bushingless model 7 
for opportunities for resistor cost reduction. | 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


Serving Industry with These Products: 


Electromechanicoi—Resistors ¢ Switches @ Television Tuners @ Vibrators 
Electrochemical—Capacitors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


P.R. MALLORY & CO. Inc. 


MALLORY & CO., Inc., INDIANAPOLIS 6, 


INDIANA 


oo 
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PRD Radio Frequency Test 
Equipment is the most complete line 
available. It covers the entire frequency 
range from .01 to 40 kilomegacycles per 
second. All units are engineered and 
manufactured to the highest standards 
of the industry. PRD equipment excels 
in quality, accuracy and dependability 
...proven by its adoption in leading 
laboratories world-wide. For complete 
engineering assistance on standard or 
custom PRD equipment, contact our 
staff of experienced engineers, today. 
There is no obligation. 
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| TEST EQUIPMENT 


MODEL 904 NOISE GENERATOR —A direct reading noise 
source permitting measurements of noise factors up to 20 db. 
for r-f amplifiers and receivers operating from 10 to 1000 Mc/s. 
The TT-1 coaxial diode has nominal input impedance of 50 
ohms. VSWR Approx. 1.25. 


». 


PRECISION 


MODEL 907 BROAD- 
BAND SWEEP FREQUENCY 
GENERATOR ~— A fundamental 
oscillator which can be swept 
over a band not less than 8 
Mc/s for center frequency of 40 
Mc/s. Sweep width not less than 
40 Mc/s over the UHF band. Out- 
put continually variable over 
voltage range of 10 tv to 1 volt. 


RESEARCH 


& DEVELOPMENT COMPANY‘ Inc 


. 55 JOHNSON STREET, BROOKLYN 1, NEW YORK a, 
WESTERN~SALES OFFICE: 74145 NO. SEWARD ST., HOLLYWOOD 38, CALIFORNIA 
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C-Cores to meet any requirement 
For your single-phase applications, 
Arnold “‘C’’-Cores are available in 
any shape and quantity, and in any 
size from fractions of an ounce to 
hundreds of pounds . . . wound 
from Silectron strip in a wide 
range of ultra-thin and heavier 
gauges. (Sizes up to 10 Ibs. in 
12-mil strip; to any weight in 
thinner gauges. ) 
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made from SILECTRON strip 
(grain-oriented silicon steel) 


The use of “E” cores, wound from grain-oriented silicon steel, results in 
weight and size reduction as well as higher efficiency and possible cost 
savings. ‘‘E’’ cores can be supplied in a variety of window sizes and core 
areas from 1, 2, 4 or 12-mil Silectron strip, for high or low frequency 
3-phase applications. @ All Arnold cores are made by precision methods, 
and carefully tested under closely controlled conditions to assure highest 
quality and reliability. We'll welcome your inquiries. 


WRITE FOR BULLETIN TC-105 


wend 4656 


‘THE ARNOLD ENGINEERING (SOMPANY | 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


ML General Office & Plant: Marengo, Illinois 
i DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 
>" Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 


The Only 
All Band 


The Model LSA provides direct means of 
rapid, accurate measurement of speciral dis- 
play of r. f. signals from 10 to 21,000 MCS 


REPRESENTATIVES: Albuquerque ° Atlanta 
Los Angeles * New York 


Polorad 


Electronics Corporation 


10 me _ 


to 
21,000 mc 


SPECTRUM 


ANALYZER 
Model LSA 


The Model LSA Spectrum Analyzer is 
Polarad’s answer to rising engineering 
costs when high performance and 
economy are essential. 

This unique engineering tool helps 
get results faster with fewer personnel 
and in less space. Because of its ultra 
simplicity, tremendous frequency 
coverage and remarkable instrumenta- 
tion the Model LSA can handle almost 
any problem in the radio spectrum (10 
me to 21,000 mc) with the greatest of 
ease, reliability and accuracy. 


How The Model LSA 
Cuts Production Costs 


In the factory, Model LSA’s simplicity 
of operation, direct reading and ‘‘GO- 
NO-GO”’ electronic display speeds 
production and cuts costs. Uniform 
quality and high performance of your 
complete i is assured by 
checking it with a Polarad Spectrum 
Analyzer. 

Expensive personnel training pro- 
— are eliminated by the odel 
s5A, which often actually takes the 
place of the microwave specialist and 
frees engineers for other work. For 
further details contact your nearest 
Polarad representative or write direct 
to us. 


Direct Reading 
Single Control 


Saves Engineering Manhours 


FEATURES: 

Frequency Range 10 mc- 
21,000 mc; 4 tuning heads 
Accuracy Frequency 
Calibration—1% 

Spectrum Display variable 
from 250 kc to 25 mc 
Frequency Marker for measur- 
ing frequency differences 

of 0-25 mc 

Broad Band R.F. Attenuators 
10 me-12,000 mc 

Automatic Voltage selector for 
each tuning head 

Single Dial Control 

Dirett Frequency ong 
Spectrum Displayed on 5” 
cathode ray tube 


USES: 

Examine pulse spectrum of 
magnetrons and klystrons 
Measure noise and inter- 
ference spectrum 

Act as broad band receiver 
from 10 mc to 21,000 mc 
Observe and measure harmonic 
frequency differences 
Measure band width of 
microwave cavities 
Calibrate microwave oscilla- 
tors and preselectors 


More Megacycles Per Dollar Than Any Other Instrument 


* Boston * Chicago * Cleveland 
* Ontario * Philadelphia * 


Fort Worth ° 
San Francisco °* Seattle ° 


Polarad Electronics Corporation 
100 Metropolitan Avenue, Brooklyn 11, N. Y. 


Kansas City 
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Syracuse 


nics industry has it bee 
ore important for engineers to 
choose the right path for their 
careers to follow 

Everyone has done a lot of 
military work but now the in 
dustry must find new markets 
in the industrial field 

As a leader in the production 
industrial electronic equipment 
Westinghouse has the necessar 


sales, distribution and field engi 


neers organized to enter these new 


markets. We need research, desig 


and development men to turn out 


the products. Now is the time to g 
into Our organization, so that you 
be in on the ground floor as the 


Justrial field expands 


: Requirements: : 
ind a B : evree n Electric Er 
r p 
n SENIOR COMMUNICATIONS ENGINEERS 
, Duties: Applied researc! I 
iesign f advanced nmuni tion equipme 
et ind systems. Opening 1 
1utomati insmi i 
Requirements: 
and a B. S. degree in Electri l Engineerin 
P} wv _- 


Investigate the real future ala 


ries at Westinghouse are open 


mensurate with experience 


ability. In addition to the usual e 


4 —— 


engineer at this crossroads? 


NUCLEAR REACTOR CONTROL ENGINEERS 
Duties: Desigr ieve] t I 


ih il, 1ievelople j 


Requirements: i I 

and a B.S e l E t Ai E i l 

in Physi 

SENIOR RADAR ENGINEERS 

Duties: Applied resear ievelopment LI - 
ign of advanced radar, fire ntrol and mil l 


y + 


TRANSFORMER DESIGN ENGINEER 
dT 
Duties: The applied research, velopmer 
al ind r 1 5 f +} li + rar “= » y y 


m 


ployee benefits, we offer a stimulating 


patent-award plan and excellent of 


tunities for advanced study and de 


grees. Write for information t 


To apply send resume of education and 


experience to 


R. M. Sw 


Employment Supervisor, Dept. J-6 


Westinghouse Electric Co 
109 West Lomba 
Balliiiiuie l 
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Another Sylvania Premium Subminiature Tube! 
Type 6308 subminiature is a cold cathode, glow discharge diode... 
especially designed by Sylvania for voltage reference applications. 


Initial reports from engineers who have made compara- will provide dependable service under severe environ- 
tive tests indicate that such critical performance factors mental conditions. Before selecting a voltage reference 
as stability, drift, repeatability and voltage jump have tube for your particular application, we urge you to 
been better attained with the 6308 than with other tube check the ratings and controlled characteristics of the 
types of this classification. Sylvania 6308. For further information, call your Syl- 

This tube incorporates the excellent performance fea- vania Sales Engineer or write Dept. 4R-4401 at the 
tures of the Sylvania premium subminiature line and address below. 

ELECTRICAL DATA 

RATINGS — Absolute Values Maximum Average Temperature Coefficient 
Maximum Operating Current (dc) ............ 000 eee 3.5 ma of DC Operating Voltage: 
Minimum Operating Current (dc) .............00000e 1.5 ma a0 "G6 4e 2S SC aaa es ewe te ewes —15 mv/°C 
Maximum Shunting Capacitance ...............-5. 0.02 uf +25 °C to +60 °C Ambient ......cccccccccces —5 mv/°C 
Maximum Starting Voltage (dc) ..............00085 115 volts pisbie: 
CHARACTERISTICS 


(1) Anode voltage drop may range between 82 and 92 volts for any tube. 


H 1 
Operating Voltage (de) vo. cece cece eee cece ee ee ees 87 volts (2) Maximum operating voltage change during one hour of operation, af 
Wounge Reguaton(WAX,) . 066 cc cccsccecccscasessaan 3 volts any specific value of current within operating range. 
SN ce eres et he te Ces ie 200 mv (3) Maximum operating voltage fluctuation having a frequency of 10 cps or 
Stability® 8 av greater, at any specific value of current within the operating range. 


(4) Maximum shift in operating voltage between successive firings of tube. 


ete 4 
Repeatability® Ee ey See ee Tor ee 150 mv (5) ‘Menheatie wadilom inten ta agiaedding wiles Gee edenaling ental te 
PEN 60 cc cnceneckansvbecoe caddecsanexen 50 mv varied slowly over specified range. 


SYLVANIA* 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg., St. Catherine Street, Montreal, P. Q. 


LIGHTING = RADIO = ELECTRONICS © TELEVISION 
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BUSS is the one source for any fuse you need: — 


® standard type, dual-element (slow blowing), re- 
or newable and one-time types . . . im sizes from 1/500 
ampere up. 


Your Exact BUSS Fuses can be relied upon for dependable | 
electrical protection, elimination of needless blows, 

and top quality in every detail because — EVERY 

BUSS and FUSETRON FUSE USED IN THE ELEC. | 


E uy § e N e e | Ss TRONIC TRADE IS ELECTRONICALLY TESTED. 


The sensitive testing device rejects any fuse that is not 
correctly calibrated, properly constructed and right in 


there’s all physical dimensions. 


That’s why manufacturers and service organi- 


zations for over 38 years have turned to BUSS for their 
A 3 Aa $$ fuse needs — no matter how exacting. 


Should you have a special problem in electrical 


, protection, BUSS places at your service the world’s 
j largest fuse research laboratory and its engineers. 
oo) ~ 
Z i 
4 on, 
~ 


Oi i ee 
BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) ! 
University at Jefterson, Sr. Louis 7, Mo. i] 
Please send me bulletin SFB containing facts on 1 
Full BUSS small dimension fuses and fuse holders 
TRUSTWORTHY NAMES IN if : ! 
ELECTRICAL PROTECTION Information Name _— ] 
, Title ad ew —— 
Mail } 
‘ Company a . a — i 
this ! 
Address___ a scala i 
Coupon City & Zone = : - SS Sa TT-154 { 
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Power Supply, 230 V. 225 KW. 


Electroplating, 4000 amp., 9 volts 


RADIO RECEPTOR COMPANY, Inc. 


In Radio & Electronics since 1922 


SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11 
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SELENIUM RECTIFIERS 


Fora Secchi bce Ie. 


When the problem is industrial rec- 
tification, a great number of rectifi- 
cation specialists such as Richardson- 
Allen Corporation look to SELETRON 
to do a lasting, dependable job. Need 
we amplify? The record speaks for 
itself. 
SELETRON Selenium Rectifiers are 
available up the line from minia- 
tures for Radio and TV and other 
electronic circuits, all the way to 
large power stacks required by 
heavy industry. 


Do you need information on a 

problem in a rectification? We'll 
gladly help without obligation if 
you drop us a note today...and 
study our catalog in Sweet's 
Product Design File. We also 
manufacture germanium diodes 
and transistors. 


v 4 
ee 
ee om pre oe 
‘ Paes Bhagat: 


Each circuit 120 volts, 
180 amps. 


+ FACTORIES IN BROOKLYN, N. Y 


TELE 


THESE EXTREMES 
—or anything in between! 
ak 
TRANSFORMERS 


—custom-built to military specifications 
or your specific performance needs 


Feri seca iidbaaa es 
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specialization insures 
faster delivery and highest quality 


You can depend on LANGEVIN for every transformer requirement, large or. 
small, including pulse transformers, charging reactors, saturable reactors, high 
cycle transformers and units built to the most rigorous specifications. Highly 
specialized facilities permit fast handling of short or long runs with maximum 
economy and rigid quality control. For prompt quotations or engineering col- 
laboration, call or write today without obligation. 


LANGEVIN MANUFACTURING CORPORATION 
r~ 37 WEST 65th STREET, NEW YORK 23, N.Y. 


r. A SUBSIDIARY OF THE W. L. MAXSON CORPORATION 


LANGEVIN Royal J. Higgins Co Andrew A. Foley Assoc R. B. Sivernell 
10105 S. Western Avenue 640 Federal Ave 1900 Queen St. 
REPRESENTATIVES: Chicago 43, Illinois Camden 3, New Jersey Fort Worth, Texas 
P. A. Lund W. C. King Co. Harris-Hanson Co. Edward A. Ossmann & Assoc. 
514 Carroll Ave. 1355 Westwood Bivd. 5506 S. Kingshighway . 3 Juniper St 


Mamaroneck, New York Los Angeles 24, California St. Lavis 9, Missouri Rochester 10, New York 


EXPORT DISTRIBUTORS: INTERNATIONAL STANDARD ELECTRIC CORPORATION, 50 CHURCH ST., NEW YORK CITY 
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Germanium crystal grown at Bell Telephone Laboratories (life size). It is sliced into hundreds of minute pieces to make 
Transistors. Transistor action depends on the flow of positive current-carriers as well as electrons, which are negative. Arsenic 
—a few parts per 100,000,000—added to germanium produces prescribed excess of electrons. With gallium added, positive 
carriers predominate. Latest junction type Transistor uses both kinds of germanium in the form of a sandwich 


THEY GREW IT FOR TRANSISTORS 


Heart of a Transistor — Bell Telephone Laboratories’ 
new pea-size amplifier—is a tiny piece of germanium. If 
Transistors are to do their many jobs weil, this ger- 
manium must be of virtually perfect crystalline struc- 
ture and uniform chemical composition. But it doesn't 


come that way in nature. 


So—Bell scientists devised a new way to grow the kind 
of crystals they need, from a melt made of the natural 
product. By adding tiny amounts of special alloying sub- 
stances to the melt, they produce germanium that is pre- 
cisely tailored for specific uses in the telephone system. ection et seilbeis:uiieiiibitin, idle; Aiba Seaata eens uhausabalk 
E* fo Ss ; , . At right is sectioned single crystal grown at Bell Laboratories. 
This original technique is another example of the way 
Bell Laboratories makes basic discoveries—in this case 
the Transistor itself—and then follows up with practical IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR 
ways to make them work for better telephone service. CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


BELL TELEPHONE LABORATORIES 
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To GET PEAK PERFORMANCE 
from your TV system, every 
unit from transmitter to an- 
tenna must match precisely! 


RCA can supply Completely Matched TV 
Systems, and the hundreds of individual com- 
ponents required in any catefully planned tele- 
vision plant— VHF or UHF. 


Save the time it takes to shop around. Save 
the money it costs to make extensive and critical 
adjustments with mismatched components. Go 
RCA all the way...and start RIGHT! Your 
RCA Broadcast Sales Representative is ready to 
help you plan. 


NEW comprehensive 28-page bro- 
chure on RCA UHEF Transmission 
Lines and Fittings. Includes detailed 
charts, drawings, curves, installations, 
etc. Ask your RCA Broadcast Sales 
Representative for a copy. 
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;ompletely Matched 1 V Systems 


from one dependable source—RCA 


USE THIS HANDY CHECK LIST 
OF MAJOR COMPONENTS 


1 KW UHF Transmitter 

(Type TTU-1B) 
3%” 90° Mitre Elbow 

(Special Single Bullet Type) 
Solder Type Flange Adapter 
3%” Transmission Line 

(Special Section Less Anchor Insulator) 
3%" 90° Mitre Elbow 
UHF Filterplexer 
Directional Coupler and Housing 
Filterplexer Gassing Equipment 
Line Gassing Equipment 
Gas Stop 
Reducer Transformer—6'%" to 31s” 
Horizontal Anchor Assembly 
6%" Transmission Line 


Roller Assembly Support 
6%" Transmission Line 

(Special Section Less Anchor Insulator) 
Lateral Braces 


Two 6%" 90° Mitre Elbows in Series 
(Combined as One Unit) 


Spring Expansion Hanger 

Fixed Hanger—61%" Line 

Two 3%” 90° Mitre Elbows in Series 
(Combined as One Unit) 

Fixed Hanger—3'4" Line 

UHF Pylon Antenna 

Beacon Assembly 


Lightning Protector 


ENGINEERING PRODUCTS DEPARTMENT 
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CAMDEN. HM. J. 


newest aids to 


Here are three unusual “helping hands” which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be- 
cause of their versatility, they will fire your imagina- 
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost. 


Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
on %” centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus- 
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve. 


lf your manufacturing process involves the test- 
ing, sorting, grading or matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto- 
matic production set-up. 


The Clippard P. C. 4 Automatic Capacitance Com- 
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used. 


Write for catalogue sheets describing these ver- 
Satile new “helping hands” to automation, and lit- 
erature showing how others are using them to pro- 
duce higher quality products at lower cost, today! 


Ciippard 


INSTRUMENT LABORATORY, INC. 


7390 Colerain Road, Cincinnati 24, Ohio 


MANUFACTURERS OF R.F. COILS AND ELECTRONIC EQUIPMENT 


Clippard MINIATURE PNEUMATIC 
CYLINDERS (No. MAC 38), are 
shown above ina typical test jig 
set-up activating electrical con- 
tacts. Size of cylinders overall is 
236" x 7%" dia., stroke 3%" maxi- 
mum, spring return piston. Op- 
erates on as little as 12 pounds 
air pressure. 


P. R. 5 AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 100 ohms to 
100 megohms. Three scales of 
deviation from your standard: 
—5% to +5%, —25% to +30% 
or —50% to +100%. 


P. C. 4 AUTOMATIC CAPACITANCE 


COMPARATOR rades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1000 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
Standard capacitor against 
which unknowns are to be com- 
pared. 


Armstrong Initiates 
Legal-Scientific Study 


The complex problem of render 
ing correct legal decisions on intri- 
cate scientific problems beyond the 
comprehension of well-educated 
jurists is the subject of a study 
initiated by the pioneer inventor 
Major Edwin H. Armstrong. Under 
the terms of a $50,000 grant made 
by Major Armstrong, the investiga- 
tion will be directed by the dean of 
the Columbia Univ. School of Law, 
William C. Warren. Serving as di- 
rectors are Dr. Karl T. Compton, 
Bethuel M. Webster, and Prof. 
Young B. Smith. 


‘‘Selevision’’ Markets 
Perishable Foods 


A new type of cross-country 
wholesale auction is going into effect 
to market perishable foods. It’s an 
electronic - communications system 
called “Selevision”’—no relation to 
television. Through the cooperation 
of IBM, AT&T Long Lines, and Sele- 
vision, specially adapted equipment 
permits instantaneous intercommu- 
nication between auction rooms in 
ten distant cities. 


Selevision’s ‘‘automatic auctioneer’’ counts 


time after bid is made in distant city 
Early in January, after advance 
descriptions of certified carloads of 
citrus fruits have been transmitted 
from Lakeland, Fla., to accredited 
buyers, the first Selevision auction 
will start. In each of the ten auction 
rooms across the country, when a 
bell rings and a lamp lights, the first 
lot number will simultaneously be 
flashed on a screen. When a bid is 
made in one city, it is flashed imme- 
diately on the screens in all ten 
cities. A large visible time clock ticks 
off the seconds, and if after nine sec- 
onds no other bid is registered, a 
buzzer operates, Selevision flashes 
“Sold,” and the next offer is brought 
up. The definite sale at a definite 
price is expected to speed shipments 
and eliminate rerouting charges. 


TELE-TIPS 
Begin on Page 44 
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TRFH Special casting 
assures rigidity of 
porabola in all 
applications. 


MICROWAVE SPECIALISTS 
FOR TELEVISION 


Studio-Transmitter Links 


Remotes « Interconnection 


now meets full FCC specifications for STL 


— 15,000 cycles audio frequency response 
— better than 55 db signal to noise ratio 


KTR-1 oo provides in almost unbelievably light and com- 


pact form complete equipment for multiplex wide band video and 
‘iliailiiaetliands high quality audio transmission and reception. 
feed from rear in one Highly portable yet ideally adapted for permanent installation, 
pore it is extremely easy to set up and operate in any location ~ with in- 
stallation, control and servicing features never before available. 
From unit packaging to IF strips, RF plumbing and audio cir- 


cuits, the Raytheon KTR-100 is entirely new. Introduced only after 

z long research and development, it combines the best efforts of 
; Raytheon specialists in every phase of electronics with the advice 

j of television engineers, industry professionals and consulting engi- 

neers. 

Before you buy equipment for remote pick-up, STL or network 

{ interconnection, look into the Raytheon high and low power micro- 

‘ wave—DESIGNED FOR TELEVISION. Write for complete informa- 

: tion. Inquiries invited concerning special government or industrial 

: applications. 
se j Stations from coast to coast will tell you that Raytheon KTR-100 is tops for simplicity, dependability, 
ad ’ operating convenience and economy. Shipments are now being made on schedule. 
ed KDUB-TV — Lubbock, Texas WCIA — Champaign, Ill. WAYS-TV — Charlotte, N. C. 
on | 
on j WTTG — Washington, D. C. KNUZ-TV — Houston, Texas KLPR — Oklahoma City, Okla. 
he KVOS-TV — Bellingham,Wash. KOAT-TV — Albuquerque, N.M. KFBC-TV — Cheyenne, Wyo. 
be ' WHYN-TV — Holyoke, Mass. WTAP — Parkersburg, W. Va. WCHA — Chambersburg, Pa. 
WTVE — Elmira, N. Y. KIEM-TV — Eureka, Calif.  KBOI — Boise, Idaho 

KCCC — Sacramento, Calif. WTAD — Quincy, Ill. CBC — Vancouver, Canada 
KOMU — Columbia, Mo. KETX-TV — Tyler, Texas KACY — St. Louis, Mo. 
} veellonce in Elecdionics 
RAYTHEON MANUFACTURING CO. 


Equipment Sales Division 
Dept. 6270 TL WALTHAM 54, MASSACHUSETTS 


RCU Circuit design ond ; 
packaging by specialists. with standardized 
connections at end of case. 


TCU Light and convenient 
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“SINTERNATIONALLY 
SPEA KING Two Gates 10,000 watt transmitters installed at Press Wire- 


less, Inc., Hicksville, L. I., N. Y¥., one of the world’s foremost 
companies in international communications. 


SOT +k 
When it comes to handling reams of press 
copy, commercial messages and facsimile on 


ASAE 
Th 


an around the clock basis—more and more, 
engineers are agreed that the rugged, 
straightforward, easy to service and depend- 
able Gates high powered transmitters are the 


the 


GATES RADIO COMPANY 


Manufacturing Engineers Since 1922 


answer. QUINCY,ILLINOIS - - - U.S.A. 
Date line—Bangkok, Thailand, Egypt, Nor- INTERNATIONAL 13 East 40th St., New York City 
way, Dakar, Alaska, San Salvador, Korea, ee to ee 
New York, es pow name it — the best guess a 51 East 42nd St. 7501 Sunset Blvd. 
is — copy via Gates-made international short New York City Los Angeles, Calif. 
wave transmitters. Any Gates office will —e 13th & Spring Sts. 
gladiy participate in your planning. Over- S Washington, D. C. Atlanta, Georgia 

‘ ; sy 
seas customers will also find a Gates repre- — a 
sentative close at hand. C Houston, Texas Montreal, Canada 
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TYPE 5794 


Designed for continuous wave operation, 
this tube oscillates inside a cavity 

tuned to a fixed frequency of 1680 mc. 
This low Mu tube with its special 

heater at 5.2V is capable of delivering 

a power of 300 mw. 


Sylvania now offers 


TYPE 5876 


This tube is a high Mu triode 

designed for continuous wave operation 
up to 3000 megacycles in either 
lumped constant or external 

cavity type circuits. 


The improved quality is just 

one more reason why you should specify 

Sylvania for your equipment. Let us 

send you complete engineering data on 

these tubes including electrical ratings, 
characteristics, and typical operating 
conditions. The coupon is for 
your convenience. Mail it now. 


+ a ta . Da et er er eg ee 
/ j y Sylvania Electric Products Inc. 
j Dept. 4E-4401, 1740 Broadway 
/ | | New York 19, N. Y. 
= 3 L Please send me complete engineering data sheets 


Sylvania Electric Products Inc., 1740 Broadway, New York, 19, N. Y. 


LIGHTING - RADIO - ELECTRONICS - TELEVISION 


In Canada: Sylvania Electric (Caneda) Ltd 
University Tower Bldg., St. Catherine Street, Montreal, P. Q 
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E]DEPENDABLE PENCIL TUBES 


on Sylvania Pencil Tubes 5794 and 5876 
Name__ 


Street 


Illustrated on this page are what we consider to be the 
basic elements of a remote control system for the 

RCA 250 K or L transmitter. For other transmitters, 
different groups of elements will apply. Note that Rust 
not only supplies standard transmitter, control and pre- 
amplifier units (right) but also units for each of the 
functions in the table below. These units are especially de- 
signed for your transmitter. Each Rust system includes 
a complete interconnection diagram tailored to your 
equipment and your requirements. When you buy Rust 
you have everything you need . . . nothing else to buy; 
no units to fabricate. 


INDUSTRIAL CO. 


IS WHAT RUST MEANS BY 
A COMPLETE REMOTE CONTROL SYSTEM 


What will you get for your money? 


installation will cost . . 


Don’t be fooled by talk of “‘low price’’ remote 
control systems. Check and compare before you 
buy any system. Find out how much a complete 
. what additional parts you 
will have to buy or make. Does it fulfill all your 
requirements? 


Rust considers the system illustrated on this 


CONTROL 
Tower Lights 


Filament “on -off:’ Reset 
filament, line and modulator 
overload breakers. 


Plate “on-off:’ Reset plate 
and P.A. overload breakers. 


P.A. Tuning 
Power Output 


You'll 


MANCHESTER, N. H. 


page to be the minimum to do a satisfactory job. 
It will provide the following control and metering 
functions: 


METERING 
Lighting Current 
Filament Line Volts 


Plate Voltage 


Plate Current 
Antenna Current 


. and provides for addition of other control 
and metering functions when and if desired. 

Of special interest is the especially de- 
signed RCA Actuator (A) which “hooks up’”’ 
directly with the RCA 250 K or L front panel 
controls. Like other Rust Systems, it provides 
for resetting of manual overload breakers 
(so that you need not send a man to the trans- 
mitter location in the event of overload). 

Let Rust quote you on a complete remote 
control system designed for your transmitter. 
find an unbeatable value. Write, 
wire or phone. 


the rust industrial company, inc. 


608 WILLOW STREET 
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ACTUAL SIZE 


JUNCTION TRANSISTORS 


ELL deserved recognition has been given General 

Electric’s new vacuum sealed junction transistors 
throughout the entire engineering world. For here is a 
product with performance characteristics second to 
none. Designed for mass production at low cost, new 
G-E transistors ideally answer the needs of multiple 
commercial and military applications. Include this tested 
and proved superior product in your design plans now! 


For complete specifications and additional informa- 
tion write today! General Electric Company, Section 
4814, Electronics Park, Syracuse, New York. 


DESIGN FEATURES: 


VACUUM SEALED JUNCTION... contaminat- 
ing gases permanently eliminated! 


WELDED SEAM CONSTRUCTION... free from 
solder-flux contamination. 


HIGH POWER OUTPUT...case design makes 
possible a collector dissipation of 150 MW. 


HIGH FREQUENCY PERFORMANCE... speci- 
fications cover operation at audio and 
supersonic frequencies. 


GENERAL | 


HERMETIC SEAL...unaffected by moisture. 


HIGH TEMPERATURE OPERATION... rated 
for a maximum junction temperature of 


100°C. 
LONG LIFE...stable performance through- 
out the life of your equipment. 


SMALL SIZE...extremely compact design 
provides added flexibility for all applica- 
tions. 


ELECTRIC -... 
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® To demonstrate positive elimination of 
temperature and humidity restrictions this 
transistor was operated as the heart of a min- 
iature radio transmitter while frozen in a cake 
of ice which was then melted and converted 
into boiling water. Above J. H. Sweeney, 
Manager of Marketing, G-E Germanium 
Products, demonstrates the unique system. 
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®@ Silicon junction rectifiers 
are capable of Operating at 
relatively high temperatures 
Heretofore, this advantage hes 
been Offset by high forward 
resistance compared to ger- 
manium. General Electric lab. 
Oratories have recently suc- 
ceeded in making 1 mm2 
con junctions having a 
ward resistance of only 1 
at 1.5 amperes, 


sili- 
for- 
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The Zoom 


with a Bolex 16 mm camera 


... what a terrific buy! 


You can assure your viewers of a front row seat to every 
sports and news event in your TV area when you zoom 
in for a take with this precision equipment. 


Think of it... this Pan Cinor-Bolex combination gives 
you a camera and zoom-type lens for less than one-half 
the price of other 16mm zoom-type lenses alone. 


Here is a lens that can vary its focal length from wide 
angle (20mm) to telephoto (60mm), focusing from 5’ to 
infinity. It has its own parallax corrected variable field 
finder. Its maximum aperture is f/2.8. All lens elements 
are coated. 


For TV filming, Bolex has proven itself a natural. Fast 
supplanting all other 16mm cameras used by TV stations 
today, its many exclusive features offer so much engi- 
neered value — unlimited forward and reverse hand 
winding .. . automatic film threading... time exposure 
and single frame setting. Za 


C ’ 


Take title toa 


he: 7 =e : 


Rotating table 


U 


Roller screen 


Flip-flops 


A 


Animation (vertical) Vertical rotation 


30 


Ask your Bolex Franchised Dealer for a demonstration, 
or write for literature. Pan Cinor lens and Bolex camera 
as shown in above photo. . . price $675.00. 


Still in limited supply, we again offer the Bolex Titler for 
16mm filming. No other equipment has the same rugged- 
ness and versatility that is so essential to movie makers. 
Its rock-steady track and massive camera cradle (with 
rack-over for perfect focusing and centering even down 
to 4” x 5”) accepts all Bolex, Bell & Howell, and Kodak 
Cine-Special models. 


With this Titler and its accessories, cartoons, animations, 
flip-flops, zooms, three-planes and a broad range of other 
tricks are made possible. Price of Titler and accessories, 
including FET, $295.50. 


Ask your. Franchised Dealer or write for Titler booklet. 


Paillard Products, Inc., 100 Sixth Avenue, New York 13, N. Y. 
ai ]” 
a “Natura 


for television 


filming 


Transparency frame Roller drum 
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RU:OHM propucts 
Division of Model Engineering & Mfg., Inc. 


3 General Sales Office: 
_ 2800 N. Milwaukee Avenue, Chicago 18, Ill. 


Factory: Huntington, Indiana 


© MANUFACTURERS: Power Rheostat, Fixed Resistors, 


Adjustable Resistors, ‘““Econohm"' Resistors 
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YOU CAN AFFORD 


th uke Houmstic Coalk 


COSTS IN THE PAST 3 YEARS HAVE BEEN CUT AS MUCH AS 50% 
BY THE WORLD’S LARGEST PRODUCER OF GLASS-METAL HEADERS 


For many years most hermetic seals were channeled into special purpose 
applications for components used under extremes of climatic conditions. 
Because they have increased the working life of so many controls no 
matter what the operating difficulties were, their use has grown apace. 


HERMETIC 


SEAL PRODUCTS CO. has always been the pioneer in this greatly expanding new 
activity. They have had a substantial head start in developing new 

mass- (0) production methods and techniques and now can offer glass-metal 

seals for applications that were never before possible. Particularly, since costs 


have been dropped as much as 50% in the past 3 years. That's why we urge all 
manufacturers to discover for themselves the real economies now available 
in the application of hermetic seals to their production of rectifiers; relays; ; 


communication components; geological equipment; aircraft and airport instruments; 
frequency control devices; hearing aids; switches; resistors; transistors; germanium 
products; coils; radio and TV parts; transformers; and other related parts. 


i es Le 


In addition to the present lower cost of hermetic seals, there are also many other advantages 
that will be derived from their use. Less expensive parts that will still perform with 
maximum efficiency may be used in enclosures because entire units can be ’ 
completely protected . . . sealed in by glass-metal headers. 


Going a step further, HERMETIC’s new VAC-TITE* Compression 
components for hermetic sealing. The complete header can be soldered right 

into the can, effecting additional savings in handling and assembly operations. 

Servicing is simplified. You mereiy remove the part to be replaced and insert a complete new 
hermetically sealed unit. , 


Seals require fewer 


Because hermetic sealing brings so many advantages in price and ease of production to 
manufacturers of commercial components, write today detailing your requirements so that 
our design engineers may provide you with suggestions and seals for the parts you are making . . . 
in small or large quantities. 
*VAC-TITE is HERMETIC’s new vacuum proof compression-construction, 
glass to metal seal. In addition to special shapes, many standard sizes such 


as .800 0.D. and .900 0.D. multi-terminal headers and a large variety 
of individual terminals are available in VAC-TITE Compression Seals. 


FIRST AND FOREMOST IN MINIATURIZATION 


HERMETIC SEAL PRODUCTS CO. 33 South Sixth Street, Newark 7, New Jersey 
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Power Gain of 
1000 at UHF 


Weight 48 pounds 


High power, high efficiency, ultra-high frequency 
Eimac type 3K50,000L klystrons, widely heralded 
for UHF-TV, are proving outstanding for CW. 
Typical CW operation of these versatile klystrons 


shows 40% efficiency while delivering 10 kw out- 
put with only 10 watts drive—a power gain of 30 


db., or 1000 times. Furthermore service at fre- 
quencies above and below the UHF-TV band is 
being obtained through flexibility provided by the 
externally tuned cavities of Eimac klystrons. 


@ For information about Eimac type 3K50,000L 
klystrons contact our Application 
Engineering department. 
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Eimac 3K50,000L Klystrons 
in typical CW operation 
EMAC 20 04 give 1OKW power output 
with only 10.watts drive 


McCULLOUGH, INC 
oO 


— 


TYPICAL OPERATION 
3K50,000L Klystrons 


CW TV 
D-C Beam Current 1.65 2.15 amps 
D-C Beam Voltage 15 17.2 kv 


Driving Power 10 55* watts 
Power Output 10 12* kw 
Efficiency 40% 32%* 


*Peak synchronizing level (80% of saturation power) 


3K50,000L KLYSTRONS 
FOR UHF-TV 


TYPE FREQUENCIES 
3K50,000LA 470-580 mc 
3K50,000LF 580-720 mc 
3K50,000LK 720-890 mc 


N . CALIFORNIA 


Used by more 1V stations 


than any other 4 x 5 
commercial slide 
projector 


The famous GRAY TELOP I 


Makes profits grow — projects low-cost, easily pro- 
duced commercials. Four optical openings for projection 
of opaque and transparent photos, rolling titles, slides, 

small objects, etc., with superimposition, lap dissolve, or 
fade-out effects. America’s best-known, most-used television 


optical projector! 


GRAY TELOP IL 


Another TV profit maker—with two channels accommodat- 
ing slide holders, light boxes and accessories for 
special effects. Gives professional results—and one 


operator does it all! 


GRAY 3A TELOJECTOR 


e? . ; . 
NON ‘i New, compact unit for automatic remote control 
cask 


projection of standard 2 x 2 slides . . . in uninter- 


ee rupted sequence . . . with fading, lapping and super- 


imposition. Solves many problems for 
both large and small stations. 


Get all the facts, now! 


WRITE TODAY FOR BULLETIN RC-9 


RCH 
; 


and Development Co., Inc., Hilliard Street, Manchester, Conn. 


Division of The GRAY, MANUFACTURING COMPANY—Originators of the 


V 
} v 
y 
Gray. Telephone Pay Station and the Gray) Audograph and PhonAudograph 
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Mass. 
DELPHI 
228 N. 
6-172] 
John A 
Oriole 
9918 
5603 N 


Capital 


| R 
R) AlSiMag coil forms are accurately made to your design 
7 and specifications. The range of sizes and designs is 
| almost unlimited. Minimum tooling charges. Take ad 
| J 2. < C 


vantage of our very 


VITRA LOW 1099 Ee ie 
a ne coil forms. Send blue 


prints and outline op- 


Cc re) Q L . erating conditions for 
dy SS : =— = recommendations. No 


cost or obligation. 


2ND YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


Subsidiary of Minnesota Mining and Manufacturing Company 


CHATTANOOGA 5, TENNESSEE 


FICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 
RACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid 
Ave., Room 2007, Express 1-6685 © NEW ENGLAND: 1374 
Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILA- 


DELPHIA: 1649 N. Broad St., Stevenson 4-2823 © ST. c @ >>) 
. 


1123 Washington Ave., Garfield 4959 © CHICAGO: 
28 N. LaSalle St., Central 
1721 © SOUTHWEST: 
John A. Green Co., 6815 
Oriole Dr., Dallas 9, Dixon 
9918 @ LOS ANGELES: 
5603 N. Huntington Dr., 
Copital 1-9114 


electronic wire and cables 
for standard and special applications 


Whether your particular requirements are for standard or special 
application, choose LEN Z for the finest in precision-manufactured 
electronic wire and cable. 


—-——— 


a ~ 
GOVERNMENT PURPOSE RADIO AND \ 
INSTRUMENT HOOK-UP WIRE, \ 


plastic or braided type, conforming to Government 
Specification JAN-C-76, etc., for radio and instruments. 
Solid or flexible conductors, in a variety of sizes and 
colors. 


be 


SPECIAL HARNESSES, 


cords and cables, conforming to Government and civilian 
requirements. 


— 4 


RADIO AND INSTRUMENT HOOK-UP WIRE, 


| Underwriters Approved, for 80° C., 90° C. and 105° C. , . ' i St 
temperature requirements. Plastic insulated, with or Re 
without braids. 


t " = 
SHIELDED JACKETED MICROPHONE CABLE p 6 


Conductors: Multiple—-2 to 7 or more conductors of 
stranded tinned copper. Insulation: extruded color- 
coded plastic. Closely braided tinned copper shield. 


sab cake eave 


Tough, durable jacket overall. | 
RF CIRCUIT HOOK-UP AND LEAD WIRE 
| for VHF and UHF, AM, FM and TV high frequency cir- 4 
| cults. LENZ Low-Loss RF wire, solid or stranded tinned — x. Ware! x H 
copper conductors, braided, with color-coded insula- Hs 
tion, waxed impregnation. ¢ 
¥ 6 
JACKETED MICROPHONE CABLE 7 


Conductors: Extra-flexible tinned copper. Polythene ; 

——— SF < __ insulation. Shield: #36 tinned copper, closely braided, i 
with tough durable jacket overail. Capacity per foot: i 
29MMF. 


SHIELDED MULTIPLE CONDUCTOR CABLES 


Conductors: Multiple—2 to 7 or more of flexible tinned 
copper. insulation: extruded color-coded plastic.Closely 
braided tinned copper shield. For: Auto radio, indoor 


TINNED COPPER SHIELDING AND 
BONDING BRAIDS 


‘ Construction: #34 tinned copper braid, flattened to 
various widths. Bonding Braids conforming to Federal 
Spec. QQ-B-S75 or Air Force Spec. 94-40229. 


J 
SHIELDED COTTON BRAIDED CABLES 
Conductors: Multiple--2 to 7 or more of flexible tinned 

| copper. Insulation: extruded color-coded plastic. Cable 


concentrically formed. Closely braided tinned copper 
shield plus brown overall cotton braid. 


PA AND INTERCOMMUNICATION CABLE 
| 


Conductors: #22 stranded tinned copper. Insulation: 4 
f textile or plastic insulated conductors. Cable formed of 4 
Twisted Pairs, color-coded. Cotton braid or plastic 
jacket overall. Furnished in 2, 5, 7, 13 and 25 paired, or 
to specific requirements. | 


Lenz Electric Manufacturing Co. 


1751 N. Western Ave., Chicago 47, Illinois 


cords, cable and wire for radio ¢ p. a. « test instruments ¢ component parts 


36 
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fixed composition 


CAPACITORS 


ZZ new values 


FOR THE ULTRA HIGHS 


Stackpole GA fixed composition capacitors represent the simplest, 
most inexpensive capacitor design ever produced—and their operat- 
ing stability is more than ample for the great majority of applications. 

Pioneered by Stackpole, these sturdy little units are now available 
in an expanded range of values from 0.10 to 10.0 mmf. Insulated 
bodies, dielectrics and electrodes are integrally molded for maximum 
stability and durability. Leads are securely anchored and treated for 
easy soldering. 


Although Stackpole GA capacitor bodies range \) 404 
only from 0.330” to 0.170” in length, they can as 
now be supplied with as many as four easily Color vane 


distinguished color bands, 
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New 


STACKPOLE 


TYPE GA 


FIXED COMPOSITION 


CAPACITORS 


RTMA PREFERRED VALUES in mmf 


1.5 


2.2 


4.7 


6.8 


10.0 


8.2 


10.0 


_ 


Electronic Components Division STACKPOLE CARBON COMPANY, St. Marys, Pa. 


OH NUANA—-NWOAWONSENODWANUWN—O 


SO0eaneood awh BF VQWOQanNNN 2 222 . 


there are 4» points to a triangle. .. 


~~ 


THE POINT OF 
Fe i 4) ie kh me | 


determines the type of loud- 
speaker best capable of 
providing optimum perform- 
ance at lowest possible cost. 
There are over 50 different 
University models to choose 
from...each designed to 
serve most efficiently and 
economically in its intended 
application. 


Radial type projectors and paging speakers 
with 360° dispersion for maximum coverage 
at lowest cost and ease of installation. 


Reflex trumpets in various sizes for incompara- 
ble efficiency, distance, and noise penetration. 


Wide-angle and bi-directional types, marine 
and submergence models for heavy industry. 


Paging and “talk-back” speakers in numerous 
sizes, power and frequency characteristics and 
mounting arrangements. 


ie A ila Ne fol Pap clan NRT pean 


“Explosion-proof", blastproof, and even super- 
power types from 100 to 720 watts capacity. 


High fidelity, full-frequency response types for 
indoor and outdoor use. 


University Loudspeakers are appli- 
cation- engineered to assure customer 
satisfaction, avoid waste of amplifier 
power and speaker capacity and reduce 
initial equipment and installation costs. 
University helps you to sell more sound 
jobs... make more profit you can pocket. 
Why spend more for more than you 
need—CHECK UNIVERSITY FIRST! 


FREE—new 1953 copy of the 
University Technilog ¢ Complete up- 
to-date manual of sound theory, 
application and installation require- 


ments ¢ SEND for your copy today. UNIVERSITY LOUDSPEAKERS © INC, 
80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y. 


_ : > 
deme) ~ kc wee f — / \ ie j Y ‘ i 
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HUGHES GERMANIUM DIODES are de- 
signed to prevent such failures 
through two exclusive features: 


|. Fusion Sealing —The glass-to- 


metal seal, proved in billions of 


vacuum tubes, is incorporated to 
full advantage in diode manu- 
facture by the Hughes-developed 
process of fusion sealing at high 
temperature. The result is a rigid 
one-piece glass envelope impervi- 
ous to molsture. 

2. 100% Testing—Hughes 100% 
testing procedures invite instabili- 
ties to occur prior to shipment, 


A New 
Standard of 
Reliability 


Reliability in a germanium 

diode is determined principally by 
permanent fre edom from the two 
major causes of diode failure— 
moisture penetration of the diode 
envelope, and electrical instability 


under extreme operating conditions. 


FUSION SEALED IN GI 
! 


| for electrical 


! stability 


assuring rejection of defective 
diodes. Each HUGHES DIODE is 
humidity-cycled, temperature- 
cy cled, JAN shock-tested, and 
electrically tested under vibra- 
tion. This testing procedure in- 
sures Operation of HUGHES DIODES 
under adverse conditions of mois- 
ture, temperature, vibration and 
severe shock. 


Reliability of HUGHES DIODES has 
been proved in advanced air- 
borne military radar and fire 
control systems, and for guided 
missiles. 


HUGHES GERMANIUM DIODE ELECTRICAL SPECIFICATIONS AT 25° C. 


Test |Maximum|Minimur Maximum 
RETMA Peak Inverse | Forward Inverse 
Description Type Inverse | Working | Current Current 
Voltage*} Voltage | @ +1 v (ma) 
(voits) | (volts) (ma 
High 500 @ 
Peak 
High 
Back 
Resistance 
High 
Back 
Resistance 
High 
Back 
Resistance ["~ JNiia | 76 | 60 | 20.0 | 0.100@—s0v °° °°» °°» ©” 
1N90 
General Poo Soro- om ele oe fe ae ame ae eae a ae am op an om ae om ge om am am on an om oe a ee oe 
Purpose Ris IN95 Pe yA Tas Cem ye Amt DAE engl ER ee 
1N96 
ne 1N126"™* 
AN Pettitt a ee te ee 
- . IN1271 | 
ypes i: se steams ups i: ee ceo Abe ds, cy cw’ Sells Si, line-in A ig scan be anes Walk tae Glad dled ei Goapele 
IN128¢ 


*That voltage at which dynamic 
subjected to a voltage ri 
**Formerly IN6QA. 


resistance is zero under specified conditions. Each Hughes Diode is 
sing linearly at 90 volts per second. 


tFormerly 1N70A tFormerly 1N81A. 


HUGHES DIODES are also supplied 100% factory-tested to a wide range of 
customer - specified characteristics, including high-temperature requirements. 
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THESE miniature HERMETICALLY SEALED 
PRECISION RESISTORS wont fail you! 


Submersion in boiling salt water, ice cold salt water; 
temperature or humidity cycling; sudden altitude 
changes; will not affect the performance of these 
resistors. They are specifically designed and engineered 
for the utmost in permanence and stability under 
severely adverse conditions. 


RPC’s miniature Hermetically Sealed Resistors are solder 
sealed, insuring a true, permanent seal. All parts are 
metal or steatite, eliminating shrinkage or deterioration. 
Not affected by time or unusual conditions. 100% 
vacuum tested under water. 


Requirements of JAN-R-93 and proposed addition to 
MIL-R-93A are fully met. Available in resistance toler- 
ances to 0.1%. 


RPC makes a complete line of precision wire wound 
resistors. Test equipment and standards are on a level 
matched by only the outstanding laboratories. Ad- 
vanced methods of production enable RPC to fill large 
or small orders promptly and at moderate cost. 


Write for complete catalog. 


ENGINEERING DATA 


Dimensions Resistance (Ohms) 
Govt. Spec. Inches | MAX. with low T.C. Alloy 
JAN-R-93| MIL-R-93A| LENGTH | DIAM MIN. | .0015 DIA.| .001 DIA. 
SCB au ” 9/16 11/32 2.0 20,000 | 0.15 Meg. 
SCF | RB51A RB52A* 13/16 11/32 1.0 50,000 0.40 Meg. 
SED | RBSIA RB52A° 13/16 15/32 0.5 125 Meg 1.0 Meg 


* Proposed 


ear ae Ae aS oe SPECIALIZING IN 
RESISTAN : ROD i. ; 2 THE MANUFACTURE 


OF QUALITY RESISTORS 
' ca i. sone IN ANY AMOUNT 
714 RACE ST. es URG PENNA. — — 


HiGH MEGOHM, HIGH VO 
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PORTABLE CAMERA MOUNT 


HOUSTON-FEARLESS 
ALL-METAL TRIPOD 


Combines extreme rug- 
gedness, adaptability, 
rigidity, ease of opera- 
tion and portability not 
found in any other tri- 
pod. For studio or field 
use. Levels automatic- 
ally. Tubular steel legs 
are easily adjusted for 
height — lock positively 
to sgh slipping. 
Folds compactly. Two 
sizes: % and full length. 


HOUSTON-FEARLESS TRIPOD DOLLY 


| Gives convenient mobility to tripod- 

| mounted television cameras. In the studio, 

| it offers a rapid means of moving camera. 

&, swivel for maneuverability or can 
be locked parallel for straight line track- 
ing. In field, provides easy means for 
positioning camera. Strong, lightweight 
tubular steel. Folds compactly. 


HOUSTON-FEARLESS 
FRICTION HEAD 


Provides smooth, easy 
panning and tilting of TV 
cameras. Pans 360° on 
ball bearings. Tilts 45° 
up or down with camera 
counterbalanced at all 
times. Variable drag and 
brake are provided on 
both pan and tilt. Adjust- 
able handle. Fits Hous- 
ton-Fearless and other 


standard tripods, pedes- 


tals, dollies and cranes. 


ca _ 
The cae 
THE HOUSTON-FEARLESS CORP. 
11805 W. Olympic Bivd., Los Angeles 64, Calif. 
Please send catalogs on [] Friction Head [] Tripod 
[] Tripod dolly ry Panoram dolly [) TV Cranes 
: } [] Camera pedestals [) Film Processors [] Remote 
23048 control parabola. 
, Name - . — - 
ee Station or firm—_ tihaiitaatitadlnaesiia 


€ g , ; e ey ; an a am 
Co “fro ration | a Ra a ERIE 
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PHOTOGRAPH COURTESY DU MONT TV NETWORK 


Better Screen Images with 


Vblbnsak W RAPTARS 


Wollensak TV Raptar Lenses are specially de- 
signed for the television industry .. . built for 
tomorrow's advancements as well as today’s re- 
quirements. TV Raptars will resolve 2!/2 times 
today’s TV requirements . . . are made complete 
with camera adapters an integral part of the 
lens. These adapters are not added afterward by 
some other supplier. Wollensak TV lenses are 
designed specifically for TV cameras... won't 
be outmoded by new techniques and improve- 
ments in telecasting. Get the most from your 
efforts and use the highest quality lenses ...TV 
Raptar Lenses by Wollensak. 
- ’ TV Raptars are available in a wide range of 
—"ul focal lengths—14 lenses in focal lengths from 
& 8 


2” to 24”, 


WRITE for new literature... 


ni Si RATT Bl hi NA A Abt alee Ae EAN ASSN Elba NNR. ste 


. sees 


ke... COMPANY, ROCHESTER 21, N. Y 
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of Resistors —Inductors 
Capacitors —Impedances 


FEATURES 


Instrument is completely self-contained and ready for 

operation — includes internal oscillator, bridge circuit 
and high-gain non-linear amplifier terminated in a cathode- 
ray-tube detector. 


Three Measuring Frequencies — 400 c, 1 ke or 5 ke, 
selected by panel switch. 


Two IMPEDANCE DIFFERENCE Dial Ranges —0O to +5% 
range for accurate measurements; 0 to +20% for deter- 


be - mining whether components are within the common 20%, 
The G-R Type 1604-B Comparison Bridge = — tolerances. 


Accuracy and Range of Impedance Measurements 


is a direct-reading instrument which makes possible the rapid We inceinsiicn adietitied ath di: hha 


measurement of impedance and dissipation factor of H-L-€ com- for resistors, inductors and capacitors is given below. At the 
A . : more extreme values of impedance, measurements are less 
ponents, rheostats, capacitance trimmers and other impedances. accurate. 


Basic measurement accuracy is one-tenth of one percent... more Frequency | Resistance | inductance Capacitance 


than required f s m ; 400 c 22 to 20 Mo] 2 mh to 1500 h | 100 uf to 50 uuf 
q d or most measurements 1 ke 22 to 20 M2} Il mhto 250h | 30 uf to 50 uuf 
Ske |42to 2MQ} 200 uhtolOh | 2uf to 50 uaf 
On the 20% deviation range, accuracy is +0.5% over the 

Same impedance range 


DISSIPATION FACTOR RANGE and Accuracy 


Checking tracking of condensers and potentiometers Frequency | Range | Accuracy 
to very close tolerances — locating the position at _ 3 — poet £ eee as 
which windings are to be center-tapped — measuring Ske | 075 | +10.0025 + 2% impedance diff) 
small capacitors in the 1 yuuf range — adjusting one CRO visual Detector — horizontal band of light is used 


. as the indicator — highly non-linear detector amplifier 
component to the value of another, rapidly and keeps indication on scope over wide ranges of unbalance — 


: continual resetting of gain control is eliminated 
reliably g of g 


Zero Adjustment — adjustable index mark on scope can 

> b ric 1 1] , be offset and locked to compensate for deviation of the 

P In any laboratory or shop, the C Omiya ison Bridge will shih standard from the desired nominal value — permits use of 
invaluable for checking, selecting and pairing components within any component as a standard of comparison 

given tolerances — the approach to balance Anyone can be taught to operate the instrument in a very 


Short time 
is continuously and instantly indicated. 


Measurements can be made with unknown grounded or 
ungrounded, as desired 


Dimensions—12” x 14%” x 10”; Net Weight is 2242 Ibs 


1604-B Comparison Bridge ....... $390.00 


HIGH-SPEED SORTING with the 
COMPARISON BRIDGE 


Both dials are set to zero, and the cathode-ray-tube adjust- 
able indicator is offset to the desired tolerance to give a 
visual ‘‘go, no-go"’ indication. As rapidly as each com- 
ponent is plugged into the unknown terminals ...a few 
seconds at most .. . the detector indicates whether the unit 
is acceptable. 


Admittance Meters % Coarial Elements & Decade Capac lors 


® te Decade Inductors % Decade Resistors * Distortion 
0 m pa ny Meters * Frequency Meters * Frequency Standards * 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S. A. Impedance Bridges te Modulation Meters x Oscillators 

; 90 West St. NEWYORK 6 9205S. Michigan Ave CHICAGOS 1000 N Seward St. tOS ANGELES 38 Variacs Light Meters % Meqohmmeters *% Motor ontrols 
Since 1915 Noise Meters * Null Detectors *% Precision Capacitors 
Manufacturers of Electronic Apparatus Pulse Generators % Signal Generators tx Vibration Meters tx Stroboscopes t Wave Filters 


for Science and Industry U-H-F Measuring Equipment ¥ V-T Voltmeters ¥ Wave Analyzers * Polariscopes 


WHICH 
PILOT 


LIGHT 
DO 


YOU 
NEED? 


THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp and 
was intended for use in the cabs of great 
diesel locomotives. 


THE LITTLE ONE 


The miniaturization program on defense 
products required the development of this 
sub-miniature light. It is used on communication 
equipment and aircraft. Midget flanged base 
bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


Dialco HAS THE COMPLETE LINE 
of INDICATOR and PANEL LIGHTS 


be. to suit your own special conditions 
Cor and requirements will be sent promptly 
and without cost. Just outline your 
needs. Let our engineering de — 


assist in selecting the right la 
and the best pilot light for YOU. 


Write for the Dialco 


> HANDBOOK of PILOT LIGHTS 


60 STEWART AVENUE, BROOKLYN 37, N. Y. 


wa 


ACTUAL SIZE 


Cot. #613529-211 


\& 
\ 


ACTUAL SIZE 


Cot. #8-1930-621 


Foremost Manufacturer of Pilot Lights ™ 


DIALIGHT CORPORATION 


HYACINTH 7-7600 


TELE-TIPS 


at” mate 


ALL-CHANNEL TV SETS are 
demanded of receiver manufacturers 
by the new UHF Television Associ- 
ation. In a letter from the Associa- 
tion’s general counsel, William A. 
Roberts, to a number of manufac- 
turers and station operators, praise 
was given the progress already 
achieved by both manufacturers and 
networks. Both branches of the in- 
dustry, however, were advised that 
UHF offers them the “eventual mar- 
ket” for transmitting and receiving 
equipment as well as network pro- 
gramming, and that “genuine all 
channel” television receivers in all 
price ranges are one of the most im- 
portant needs of the industry. 


MILITARY SURPLUS now being 
disposed of, totals about $150 millions 
per month, reports RETMA. Less 
than 10° of this is electronic equip- 
ment. The $150 million represents 
initial cost, not the present return 
to the government. Through the end 
of September, RETMA learned that 
the Navy has released as surplus $27 
million in electronic equipment. At 
that time the Signal Corps was re- 
leasing material at the rate of about 
$3 million per month and the Air 
Force monthly rate was running be- 
tween $100,000 and $200,000. 


BRITISH are making more TVs 
than radios. Production of television 
receivers during the month of Sep- 
tember exceeded 100,000 for the first 
time. The total output of 103,000 sets 
compared with 69,000 in September, 
1952. During the first nine months 
of 1953, 728,000 sets were produced 
in Britain. Responding to renewed 
public’ demand for radio receivers, 
the industry stepped up output and 
in September produced 106,000 sets. 
This brought production for the first 
nine months up to 706,000 sets. 


FUNDAMENTAL RESEARCH — 
Ralph J. Cordiner, president of Gen- 
eral Electric Co., Schenectady, N. Y., 
says industry now has store of 
knowledge that offers tremendous 
opportunity for growth in immedi- 
ate future. Problem, he says, is to 
maintain this store by looking ahead 
far enough to be sure plans for fu- 
ture emphasize both fundamental 
and applied research. 
(Continued on page 48) 
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Capacitors shown 21/, 
times actual size 


i | €CM-15 EL=-MENCO CAPACITORS 


. 
. are only 9/32”x1/2"x3/16"... but they give 
| DOUBLE VALUE PER DOLLAR 
's d ALL fixed mica El-Menco capacitors are factory-tested at double their work- 
n e ing voltage. Couldn't that mean that they'll last twice as long as other 
= \ capacitors which cost no less? They also meet all significant requirements of 
st N JAN-C-5. So, you can depend on them to perform perfectly on all military 
tes iY and civilian electronic applications, Our tiny CM-15 silvered mica capacitors 
NE come in capacities from 2 to 420 mmf. at 500vDCw — 2 to 500 mmf. at 
. \ 300vDCw. Our other types run all the way up to 10,000 mmf, It will pay 
as a you to compare El-Menco capacitors with all others — performance-wise, 
c : price-wise. The Electro Motive Manufacturing Co., Inc., Willimantic, Conn. 
od WRITE FOR 
rs. } Electro Motive is now supplying special silvered mica films for the elec- FREE SAMPLES 
id tronic and communication industries in any quantity — just send us your 


AND CATALOG 


ts. specifications. 


st ON YOUR FIRM’S 
LETTERHEAD 


pre and distributors are re- 
quested to write for information to 
ry 
' 
i 
i 


— F Arco Electronics, Inc., 103 Lafayette } 
: St., New York, N. Y. — large stocks é 
= i + on hand — spot shipments for im 
7 mediate delivery. Sole Agent for - 
? ¢ | Jobbers and Distributors in U. S 4 
ot | Bree Canada. pe 
us 
* 
MOLDED MICA MICA TRIMMER 


CAPACITORS 


Foreign and Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn. 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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e Provides accurate meter measurement of 
leakage resistance as high as 5 megohms be- 
tween tube elements. 


e Permits high transconductance measure- 
ments, with ranges 3000/6000/12000/24000 
micromhos. 


e Multiple switching protects against early 


obsolescence, allows making any combination 

5 of tube connections. 

e Element switching permits checking and 
comparing individual sections of twin-section 
tubes without changing selector switch. 

Fi U &. *- Cc - EC 4e& sa e Sockets for all type bases... including acorn 

and 7 and 8 pin subminiatures. 
e 19 filament voltage settings—.65 to 115 volts. 
5 plate voltages — 20 to 177 volts. A 45-volt 
source for testing subminiature types. 


e Grid bias, plate voltage and meter sensitiv- 
ity adjustable. 


e Large, readable fan-shaped meter . . . new 
roll chart with complete, up-to-date data on 
all tubes. 


e Only ome socket for each type tube base 
eliminates plugging tubes into wrong sockets. 


with new features for Complete data on the new Model 981 Type 2 


° available in bulletin form. Write... WESTON 

greater accuracy and time- Electrical Instrument Corporation, 614 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 

saving facility in all testing - 


Available through leading distributors 


WESTON 
Model 981 Type 2 


] * 
a A 
a 4 


“+ < “8 
7 > , t e Vy . : 
i 4 ii i 
* a s * 
’ te a, Ded a > 
~ x 
$ \o 8 \y “f \e 8 t 
‘2 eg * 8 . * 
se f > 
% ‘ ey ae ee f :. F ‘<> ‘ » 
e ¢ & 4 s ¢ * * 
permed wom SEL One ~ 
. * - aw 


, 


cneee 


46 TELE-TECH & ELECTRONIC INDUSTRIES * January 1954 ELE-] 


EL SEGUNDO 
CALIFORNIA . 


INTERNATIONAL RECTIFIER CoRP 
. \ 


PROTOLLEC TRic chit 
CARTRIDGE TYPES 


PHOTOELECTRIC CELLS wail ” we + seaunaaieaie 


i 20 volts to 10,000 volts 
Send for Bulletin PC-649 Send for Bulletin H-1 


i RTERBRATULOGOH AE: 8: E:C PEE ES 
C ° p o R A T ° N 


Ci cee un GO CALIFORNIA PHONE OREGON 
Wa cK G2 OR £8 @ rw ON EC RAW SE E:4 FB 
om 8 § £2. we AVES sé eNO es P teh 2A 


B-10-M 
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JAN-CEA-2K5 


MADE IN. U.S.A. 


Your source 


for JAN 2K50 
REFLEX KLYSTRON TUBES 


The new Bendix Red Bank JAN 2K50 is the perfect answer for those 
who want a thermally-tuned Reflex Klystron tube for K-band operation. 


The JAN 2K50 has two primary applications —first, as a iocal oscillator 
in small, compact, lightweight, high-definition radar and, second, as an 
oscillator in microwave spectrometers, signal generators and spectrum 
analyzers. 

Because of its thermal feature, the JAN 2K50 may be tuned automati- 
cally. Thus, it is ideally suited for difficult locations . . . in aircraft, for 
example ... where direct or mechanical tuning is not practical. 


Perfection of the complex, ultra-precision JAN 2K50...one of the most 
difficult electron tubes to manufacture ... is a tribute to the unique talents 
of our engineers and production men. It demonstrates why you can 
depend on Bendix Red Bank for the answer to amy special-purpose 
electron tube problem you may have. 


MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS 

Resonator Voltage 330 volts D.C. Heater Voltage (A.C. or D.C.) 6.3 volts 
—150 volts D.C. Heater Current 755 amps. 

cnr _50 ner DC Thermal Tuning Range.. 23216 to 24751 Mc/Sec. 
neta teenage ous UM. Power Output at 23504 Mc/Sec.... 8.5 mW. 
Filament Voltage. . . ... 634 87% volts Min. Power Output at 23984 Mc/Sec... 10.0 mW. 
Gun Cathode Current eee 28 ma. D.C. Min. Power Output at 24464 Mc/Sec. 8.5 mW. 
Tuner Cathode Current 10 ma. D.C. Min. Electronic Tuning at Mid-Band.. 55 Mc/Sec. 


PHYSICAL CHARACTERISTICS 


¢ Dimensions: Maximum seated height 2'%4” * Base: Small Octal 8-Pin, B8-21, Low Loss 

Phenolic Wafer « Coupling to Wave Guide: Direct, by means of an insulating fitting « 

Cooling: Convection * Mounting Position: Any * Cavity: Silver Plated Steel (integral 
within the bulb) ¢ Bulb: Metal * Output Window: Low loss glass 


Manufacturers of Special- 


Purpose Electron Tubes, Axe, Naa 
y A Xs > 
Inverters, Dynamotors and Z a : ES 


Pd Fractional HP D.C. Motors "| Be : 
CH L) DIVISION OF \ = jendix 
Bred Gonky \ 


\ Sa CORPORATION 
EATONTOWN, N. J. Se 


West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


TELE-TIPS 


mans 


(Continued from page 44) 

MOBILE radiotelephone equip- 
ment has been installed on German 
buses. This enables passengers to be 
called by telephone subscribers while 
in transit. As far as we are aware, this 
is the first mobile telephone service 
to be offered by public transportation 
systems anywhere in the world. 

FOR DESIGN ENGINEERS— 
“Techniques For Application of 
Electron Tubes in Military Equip- 
ment,” recently issued by Wright Air 
Development Center, U. S. Air 
Force, Dayton, Ohio, is drawing 
many letters of praise from compa- 
nies in the electronic field and 
rightly so. The purpose of this loose- 
leaf book is to increase the reliability 
of military electronic equipment by 
guiding the equipment design engi- 
neer in the use of tubes. In a sense 
it is a book of rules—but it is more 
than this because it is a pioneer ef- 
fort to collect data, facts and advice 
not found elsewhere in consolidated 
form. For further information write 
to Harold V. Noble, Plans & Opera- 
tions Office (WCEO), at the above 
address. 

VELVET TOUCH—Or rather the 
mica touch is the one with the deli- 
cate feel. The Mica Fabricators Asso- 
ciation reports that highly skilled 
operators, by the use of hand feeling, 
can judge the thickness of mica to 
within 0.001 in. 

YOU CAN SAY that again as 1954 
dawns, Mr. K.! To-wit: “We are at 
the opening verse, of the opening 
page, of the Chapter of Endless Op- 
portunities.”—Rudyard Kipling. 

RESEARCH is a high-hat word 
that scares a lot of people. It needn’t. 
It is rather simple. Essentially, it is 
nothing but a state of mind—a 
friendly, welcoming attitude toward 
change. Going out to look for a 
change instead of waiting for it to 
come. Research, for practical men, is 
an effort to do things better and not 
to be caught asleep at the switch. The 
research state of mind can apply t 
anything: personal affairs or any 
kind of business, big or little. It is the 
“problem-solving” mind as_ con- 
trasted with the “let-well-enough- 
alone” mind. It is the “composer’ 
mind instead of the “fiddler” mind 
It is the “tomorrow” mind instead of 
the “yesterday” mind.—Charles F 
Kettering, formerly vice-president 
and director, General Motors Corp 
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Yes, you can make one false note and be 


all washed up... with the name you’ve spent 


years building, quickly consigned to 
oblivion. We at Kester know the importance 
of consistency . . . make sure that the 
solder alloy and especially the flux formula 
never varies, never changes. Kester never 


experiments at the expense of the solder user! 


For best results in efficient, economical soldering, 
remember this Solder Trio: ‘44’ Resin, ‘‘Resin-Five’’ and 
Plastic Rosin—all made by KESTER...Key Name 

in Flux-Core Solder for More Than 50 Years. 


SOLDER COMPANY 


4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY * BRANTFORD, CANADA 
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POLARIZED 


7 Plugged In for Easy Replacement 


Z Polarized for Correct Positioning 


ZF Still Can Be Soldered In The Set 


Available In All Sizes. 


Write for Further Information. 


arkes 


: 5) RECTIFIER DIVISION 
re CZ a N oad 415 N. College Ave., Dept. T-1, Bloomington, Indiana 
. = In Canada — 50 St. Clair Ave., N. W., Toronto 
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WSM -TV enthusiastically endorses 


Styro 2fp i COAXIAL CABLE 


in mobile microwave for remote pickups! 


Left to right, William A. Hill, Jr., 
television supervisor and Aaron Shelton, 
chief engineer of WSM-TV, installing 


Styroflex cable in 2000-MC microwave receiver. 


WSM.-TY recently installed ‘." Styroflex Styroflex’s unique qualities can help 
. coaxial cable feeding 2000-MC microwave reduce operating costs — provide the same 
4 receiver in local remote TV pickups. Chief efficient, dependable service for every 
engineer Aaron Shelton says, ‘“‘We were able industry using or contemplating the use of 
to gain better than 3 db, which we feel is microwave communication. Our engineer- 
the easiest and fastest and cheapest 3 db ing, production and application experiences 

that we could possibly get!”’ are at your service. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5,N.Y. 
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new! 


Integral core and 
coating design 


castohm 


FIXED WIREWOUND POWER RESISTORS 


OUTPERFORMS ALL CONVENTIONAL 


POWER RESISTORS 


@ Higher Wattage Ratings — smaller sizes 


@ 25% lighter in weight 


@ 350°C hot spot operation 


@ Closer Tolerances — to 1% (5% standard) 


@ Better heat conductivity 


@ Exceptional resistance to thermal shock 


@ Designed to MIL-R-10566 specifications 


New Shallcross Castohm power 
resistors surpass all previous 
standards for high wattage fixed 
Thoroughly 
MIL-R- 


10566 specifications, ¢ astohms of- 


power resistors 


tested and designed to 


fer unique opportunities for saving 
space and weight while improving 
the reliability and efficiency of 


modern industrial and military 


equipment. Specifications on all 
types from 8 to 225 watts are yours 
for the asking. SHALLCROSS 
MANUFACTURING COMPANY, 
518 Pusey Ave., Collingdale, Pa. 


halleross 


LETTERS... 


Different Nomenclatures 
for Printed Circuits 
Editors, TeLe-TEcu: 

As manufacturers of Etched Cir- 
cuits, we at the Manz Corp. feel that 
the use of the words printed circuits 
as a sort of all-inclusive term to 
cover the use of both printed cir- 
cuits (silk screen, offset, ete.) and 
etched circuits is not good nomencla- 
ture. The etched circuit is a product 
of photoengraving and is not print- 
ing in the precise sense of that word. 

Secondarily, they ought not to be 
bracketed because the etched cir- 
cuit is capable of being held to closer 
tolerances than are presently held by 
any of the printed circuit methods. 

Cannot a word or phrase be coined 
which would be more descriptive? 
The use of graphic circuit, for ex- 
ample, could be employed to de- 
scribe both etched and printed cir- 
cuits. This would be an unfamiliar, 
and therefore awkward word in the 
beginning; but would, with the pas- 
sage of time, gradually become ac- 
cepted as the norm. 

EUGENE P. PATTBERG 
Manz Corp. 
3043 Ravenswood Ave.., 
Chicago 13, IIl. 
(Readers’ reactions and suggestions are in- 
vited.—Ed.) 


Annual Index 


of all articles published in TELE-TECH & 
ELECTRONIC INDUSTRIES during 1953, classi- 
fied according to subjects, may be obtained 
free of charge by writing to: 

The Editors 

TELE-TECH & ELECTRONIC INDUSTRIES 

480 Lexington Ave., New York 17, N. Y. 


FM’s Growing 
Total Power 

It is interesting to note that, in 
listeners, FM 


Broadcasting has improved steadily 


terms of service to 


over the last few years because of 
increased powers and through the 
removal of certain operating restric- 
tions. At the present time, the ma- 
jority of the FM stations are operat- 
ing at full power under regular li- 
cense conditions. The FM service to 
the public, therefore, even with a 
somewhat smaller number of sta- 
tions, is now far better since the lis- 
tener hears many more signals in his 
territory than ever before. The de- 
tails of the situation are given in the 
table below: 
Number of FM Stations on Air 
Commer- Educa- 


cial tional Total 
Maximum, October, 1949 744 40 784 
December 1, 1952 . 626 96 722 
December 1, 1953 551 108 659 


NET LOSS: 125 stations—15.8 % 
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Hundreds of thousands of RAYTHEON Junction 
Transistors are now in actual commercial use... several 
times more than all other makes combined! Furthermore, 
one year’s field experience has demonstrated that the 
moisture resistance of Raytheon’s specially developed 
glass-plastic package is completely satisfactory! 


For critical applications, the new CK727 Raytheon junction 
transistor offers the low average noise factor of only 15 db. plus all 
the desirable performance characteristics of the popular 


For complete characteristics on CK727, get in touch 


AVERAGE 


Collector Voltage (volts) 
Collector Current (ma.) 
Alpha 


, 6 
4 4 13 14 
1953 yr ath, 12 90 ?\ 
¥ RIN 4 { F " / aa 
Wa MON MBER; 
(CY WE we n° 1953 
pes! 9 FRI 
9 t 


NOZHAAVE 
8 1710 


and highly successful CK721. 


with our nearest office. 


-— 

= 

PE ES, ae ee 
tter Voltage-Volts 


Cut-off Current (approx.) (a) 
Noise Factor (Max.) (db.)* 
Collector Resistance (meg.) 

| Base Resistance (ohms) 


CHARACTERISTICS AT 30 C 

CK721 CK722 CK723 CK727 | = 
-6 -6 -6 -1.5 ‘ 
-2 -2 -2 -0.5 ~ 
975 90 90 .975 & 
10 25 10 5 6 
30 — 30 18 j 

0.7 0.5 0.5 1.0 | 8 
350 150 | 150 800 

*Common emitter circuit with R 1000 ohm 


GROUNDED EMITTER 
Typical Collector Characteristics 


RAYTHEON MANUFACTURING COMPANY 
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RAYTHEON MAKES ALL THESE: 


Silverlytic Subminiature Capacitors 


Save Space in Transistor Circuits 


i ce en TO een ae a ee 7 In a case smaller than the eraser on a lead pencil, 
, o 4s . Mallory Silverlytiecs provide a capacity of up to 
Specifications l Mal ry ih rlyt 8 prov le a apa by ip t 
| ; Sil ier ner : | four microfarads. They're the ideal answer to 
or Stlvertyttc Capacitors . ° : . ; . 
| J y pa | capacitor problems in transistor circuits and other 
, Available ratings: miniaturized low-voltage applications. 
| 1 mfd. 1 volts DC Max. | = : aca . : er. x 
> we » 4 . « » Se 2 . 
: Siukd «Seabee NC) tes. } Phe case is only se ine h in diameter and °% inch 
l 1 mfd. 10 volts DC Max. l long. Axial leads of No. 26 bare tinned wire are 
l 5 mfd. 10 volts DC Max. | furnished for self-supported mounting. 
| 3 mfd. 10 volts DC Max. | 
| 2 mfd. 10 volts DC Max. | Despite their tiny size, Silverlytics actually exceed 
| -Imfd. 10 volts DC Max. | the characteristics of their larger predecessors. 
7 Temperature range: —30° C to +65° C They embody the years of research and production 
l Capacity tolerance: —10% to + infinity | experience which have made Mallory electrolytic 
Max. leakage current: 2. microamps, after 5 7 capacitors the leading choice of manufacturers of 
in. ¢ rated ltage . . . . 
7 a Te electronic equipment. Write to Mallory today for 


Le a = complete technical information. 


Expect more... Get more from MALLO RY 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


P.R.MALLORY & CO. inc. Serving Industry with These Products. 


MALLOR 


Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 


Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical — Capacitors * Rectifiers * Mercury Batteries 
Metallurgical — Contacts * Special Metals and Ceramics * Welding Materials 


INDIANA 
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NEW... Vhe Bliley 
BANTAM Giyscat 


TYPE BX f 


f 
i 
a 
é 
a 


Precision Performance InfSub-Miniature 


plies Pe +n 


BA 
i 
BLILEY TYPE BX 
q FREQ. RANGE: 15mc-100me 
A sub-miniature her- 


metically sealed unit with 
wire leads. Available with 
performance characteristics 
as MIL types CR-23 or CR- 
3B 32 per MIL-C-3098A. 


FULL SCALE 


The Sliley BANTAM 

presents new possibilities 
for compact multi-channel design in 
the communications and frequency 
control field. The BANTAM = may 
be wired into a miniature selector 
switch assembly or plugged into a 
sub-miniature tube socket. 


Design engineers are invited 
to request quotations for 
prototype purposes 


(27, BLILEY ELECTRIC COMPANY 


CRYSTALS 


UNION STATION BUILDING @ ERIE, PENNSYLVANIA 
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e Continuous motion recording over the entire range of 
laboratory applications, including the most highly spe- 
cialized investigations @¢ Film speeds from 1 to 10,800 
inches per minute. Film motion either horizontal or ver- 
tical e Overall accuracy of film speed guaranteed within 
2% at proper line frequency e Friction film drive for 
simple loading. Permits use of perforated or unperfor- 
ated film or paper e Single-frame recording of any 
phenomenon, including high-speed, single transients. 
Coated f/1.5 lens enables recording of spot-writing rates 
up to 35 inches/,»sec from cathode-ray tube operated at 
12,000 volts e Built-in timing lamp e Built-in illumi- 
nated data card e Simultaneous viewing and recording 
e Mounts quickly and easily on any standard 5-inch 
cathode-ray oscillograph e Delivery FROM STOCK. 


(For 60-cycle power) PRICE $875 


oU MONT 


OSCILLOGRAPH-RECORD 
CAMERA 


SPECIFICATIONS 


Optical System: Wollensak f/1.5 coated Raptar lens. Image 
reduction ratio 4.5. 


Shutter: Permits “Time” and “Bulb.” Provision for remote 
operation. 


Writing-rate Capability: 35 in./usec with Type P11 screen 
at 12,000 volts. 


Film Speed: Variable in steps of: 0.8; 1.6; 2.5; 4.9; 7.4; 14.8; 
22.2; 44.4; 66.6; 133.3; 200; 400; 600; 1200; 1800; and 3600 
in/min with rolls up to 400 feet in length. Also 5400 and 10,800 
in/min wth film strips up to 10 feet in length. Accuracy of film 
speed within 2% at proper Line frequency. 


Recording Material: Perforated or unperforated 35 mm film 
or recording paper in lengths up to 400 ft. 


WRITE for “Techniques of Photo-Recording,” a 36-page 
handbook on cathode-ray photography. 


ALLEN B. DU MONT LABORATORIES, INC., INSTRUMENT DIVISION, 760 BLOOMFIELD AVE., CLIFTON, N. J. 


56 
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In a congested area of downtown Louisville, Kentucky, station 
WHAS-T'V found the best site for their tower-—-which meant 


) ce they needed a sturdy, self-supporting tower with a high safety 

\ factor. 

ste - . : . 
3 mage, Rising 600 feet above street level, this square, heavy-duty, self- 
a } es supporting Blaw-Knox Type H 40 tower is designed 


@ to comply with exacting engineering requirements for 
maximum safety 

®@ to use heavy structural members for maximum strength 
and minimum deflection 

@ to insure extra structural strength by using ribbed 
type “drive bolts” in all corner leg splices 


® to provide proper support for transmission lines 


® to protect the structure against all weather conditions 
by hot-dip galvanizing 


These are only some of the features of Blaw-Knox Towers which 
are designed and constructed to meet specific customer require- 
ments—— based on some forty years experience in building towers. 


To get more complete information on Type H 40 and other types 
of Blaw-Knox Antenna Towers, simply write for your copy of 
Bulletin No. 2417. Or, for prompt service send us your inquiry, 
specifying height of tower and type of antenna. 


BLAW-KNOX COMPANY, PITTSBURGH 22, PENNSYLVANIA 
BLAW-KNOX EQUIPMENT DIVISION » TOWER DEPARTMENT 


ge , 
Guyed and self-supporting types—for AM -» W Dutbultd. ty 
ote FM + TV + microwave * communications + radar GraybaR 
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Come Again 


Radio - Electronic Men! 


Just as you have been coming since 1945 to the IRE Na- 
tional Convention and Radio Engineering Show — coming 
by the thousands, 35,642 in 753 — so come again to see and 
hear all that is new in the engineering advances of your 
industry. 


A Fifty-four in ‘54! — 243 scientific and engineering papers will be presented, skillfully 


grouped by related interests into 54 technical sessions. More than 
half these sessions are organized by IRE Professional Groups, thus 
making the IRE National a federation of 21 conferences in one. The 


whole provides a practical summary of radio-electronic progress. 


A 600 Exhibitors “spotlight the new!”’ — A mile and a half of exhibits line the avenues 


of this show, intriguingly named for the elements of radio — such 


> 66 > 66 


as “Instruments,” “Components,” “Airborne,” “Radar,” ‘Transis- 


tor,” “Audio,” “‘“Microwave,” etc., filling the four acres of the great 


Kingsbridge Armory to capacity. An expanding radio industry shows 
why it is growing by proving how engineering research pays out 
in new products. The exhibits themselves are an education, con- 


densed to one place — reviewed in four days. 


A Kingsbridge is the solution! Only the combined facilities of the vide space for 200 new firms to 
Waldorf-Astoria Hotel, plus the three exhibit, as well as seat greater audi- 
great halls in the Kingsbridge Ar- ences at the high-interest sessions. 
mory, seating 906, 720, and 500 re- In addition to the subways, free 
spectively, are able to keep pace with busses leave the Waldorf every ter 
the increased technical papers pro- minutes in which you may travel in 
gram of the IRE Convention. The the congenial company of fellow en 
show had to move because the U. S. gineers, direct to Kingsbridge. 
Treasury took over Grand Central os ' 5 
Palace. The immense Kingsbridge A ennai siellaeccnmsiutaeiedbacctias 

Armory, connected to the very satis- Registration serves for the four day 

factory Lexington Avenue Hotel area period. It is $1. for IRE members 

by direct express subway, serves well $3. for non-members, covering ses 
to expand the already outgrown ex- sions and exhibits. Social events 
hibit facilities of the Palace and pro- priced separately. 


March 22-25, 1954 


The IRE National Convention 
and 

Radio Engineering Show 

THE INSTITUTE OF RADIO ENGINEERS 


Waldorf-Astoria and Kingsbridge Armory 1 East 79th Street, New York City 
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Illustrated: R-5 portable unit 


also available for rack mounting 


1ues . VARI-TROL knob eee 


H y ~ the sensational one knob editing control to 
a1¢eh + 
such 5 a“ wind or re-wind tape at continuous or vari- 


nsi1s- j able speeds...moves the tape in either 
reat : EAS direction at full or playing speeds, or stops 
| 6 / tape instantly. An exclusive feature found 
LOWS . NEW 7” only in the Stancil-Hoffman R-5. 
THE PIANO KEY controls... 


the new electrically interlocked, centralized 


; out 


wre 


3 
3 
2 


control panel with forward, rewind and stop 


; Stancil-Hoffman R-5 recorder is keys for quick, one hand editing. An exclu- 
ns t greatest functional and technical achievement sive feature found only in the Stancil-Hoff- 
audi } in years! man R-5. 
sions 4 
frec j 
i ; 
‘y ter The most advanced professional tape recorder ever 
1 P a OTHER FEATURES 
ve y 
é | engineered . . . designed and developed for the © Automatic tape lift protects heads from 
yw en I Armed Forces by Stancil-Hoffman . . . now used the wear... insures tape position for record- 
‘ ing. 
‘ world over... tested and proven superior to any : ; 
? @ Three motor units... two reel torque-sen- 
only other tape recorder, regardless of cost! Now sitive motors and one drive system . . . di- 
irday @ available for commercial use. rect drive capstan gives positive timing. 

* | @ Two speed motor control for 71 and 15 
mbers H ips... automatic “pre’’ and “post’’ equal- 
g ses i Write for prices and complete specifications ‘zetion. 
event: i @ Ideal for instrumentation too. 

; REPRESENTATIVES: 

| New York: H. J. Geist & Associates Chicago: W. Cozzens SPECIFICATIONS 

4 60 East 42nd Street 220 Kedzie Street @ Operates vertically on racks, horizontally, 

; New York 17, N.Y. Evanston, Ill. in consoles and in motion... for both 

3 Canada: S. W. Caldwell, Ltd. Hawaii: $.0.S. Recording fixed and portable operation. 

150 Simcoe Street 1545 South Beretania @ Complete recording and play back system 

e é Toronto 1, Canada Honolulu, Hawaii in two convenient carrying cases, only 
ion 20” wide, 14” tall. Three wide range, 


low noise microphone inputs, monitor am- 
plifier and speaker output. 


®@ Designed for full remote control. 

® Maximum total distortion less than 1.5%. 
@ Flutter less than 0.1% RMS at 15 ips. 

@ Signal-to-noise exceeds 60 db. 


HOFFMAN 


921 North Highland Avenue Hollywood 38, California 
Cable Address: STANHOFF Phone: HOllywood 4-7461 


OW 
ERS 
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HERMETICALLY SEALED 
METAL-ENCASED 


Sprague, on request, will provide you with 


complete application engineering service 


and assistance for optimum results in the 
use of precision ceramic capacitors. 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS 


WORLD'S LARGEST CAPACITOR 


PRECISION CERAMIC 


CAPACITORS 


| 


| 
F YOUR problem is one of circuit stability in precision 
oscillators or of close capacitance tolerances in electronic 
instrumentation, have you inpestigated the advantages of 
Sprague-Herlec Precision Ceramic Capacitors? 
These unique capacitors dffer not Only top capacitance 
and temperature stability but gtability with applied voltage, 
They are 
1% and 
10 ppm/ C 


uniform retrace characteristids, and high “Q” 
available in capacitance tolerances as close as 
temperature coefficient tolerances as close as 
in regular production quantities. 

Mechanically, they are small in size, sealed against 
atmospheric humidity, and resistant to vibration and shock. 
Standard operating temperatare range is from —55°C to 
HSS". 

Sprague-Herlec Precision| Ceramics are available in all 
standard temperature coefficients from P100 to N750, and 
can also be manufactured to any exact intermediate coeffi- 
cient required for balancing gther circuit constants. When 
used in combination with Sprague Durameg’ Accurate W ire- 
Wound Resistors, it is possible to achieve stability hereto- 
fore impracticable in mass-produced electronic equipment. 
Sprague can furnish you either these R-C network compo- 
nents or complete network ‘subassemblies to meet your 
tolerance requirements. 

For complete details oh Sprague-Herlec Precision 
Ceramic Capacitors, write for|Engineering Bulletins 603-B 
and 607-A to Sprague Electfic Co., 233 Marshall Street, 
North Adams, Mass. or Hérlec* Corporation, Grafton, 


Wisconsin. 


*THE HERLEC CORP. IS A WHOLLY-OWNED SUBSIDIARY OF THE SPRAGUE ELECTRIC CO. 


CABLE: SPREXINT 
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WHAT'S AHEAD for '54 


COLOR TV 
HISTORY-MAKING YEAR is in the offing with the 


t color TV Receivers available to the public during 
spring of 1954. Production is not expected to pick up 
.entum until the fall, and present estimates are that 
about 100,000 sets will be made by year’s end. There 
ason to suspect that favorable public reaction could 
ble or triple this figure. First sets will use tubes with 
n. envelope providing approximately 12-in. screens 
will sell at $750 to $1,000. Late in 1954 some 21-in 

eens should make their appearance. Engineering at- 

tion will focus on overcoming the big bottleneck 
picture tube—and several innovations will be 
ounced. Networks will push hard for early introduc- 

1 of medium by stations. About 80 stations have al- 

dy placed orders for color-TV transmitter modifica- 

1 equipment. 


TRANSISTORS 


URTHER IMPROVEMENTS in production tech- 

jues will lower cost and increase performance of these 
ts. Better high-frequency characteristics will foster 
in military and special commercial communications 
pment. Computer manufacturers will make use of 

nsistor’s low power consumption. A few radical de- 
ypments will come about, including the use of mate- 
other than germanium—possibly silicon—which will 
superior performance. Watch for further develop- 
t and application news about “power” transistors 


AUTOMATION 


ELECTRONIC MANUFACTURERS will incorpo- 
a few new automatic production techniques, but for 
most part systems will remain the same as 1953. Most 

the companies will be cautious about jumping into 

thods which will obsolete existing investments. Im- 
ved electronic controls for automation systems used 
ther industries should receive increasing acceptance. 


GOVERNMENT PROCUREMENT 


ECONOMY-MINDED congress will spark sizable 
tbacks which will pinch a number of electronic sup- 
ers to the military. However, on-hand appropriations 
over $2.5 billion for fiscal 1954 will keep the ball roll- 


g. Continued unrest in Asia and a stymied European 


tense alliance during calendar year 1954 are expected 
keep armament—and military electronic gear—from 
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falling too far below 1953's $3.5 billion. Large numbe1 


of “war baby” companies will be forced to find commer- 


cial markets or else 


PRINTED CIRCUITS 


MORE MASS PRODUCED equipment for military 
and civilian applications will employ printed circuits, 
though most of these will be for certain subassemblies 
only. At least two TV makers now toying with the idea 
may take the plunge and use printed citcuits extensively 
throughout their sets. About 1,000,000 of the radios made 
in 1954 will fully utilize printed circuit techniques. 


VIDEO RECORDING on MAGNETIC TAPE 


Brig. Gen. David Sarnoff, Chairman of the Board of RCA, holds length 
of half-inch magnetic tape used to record color as well as black-and- 
white TV programs in recent demonstration. This development opens 
limitless opportunities for an era of electronic photography, Although 
commercial units are not expected for two years, prototype will be 
made toward the end of 1954. See page 81 for details 
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INDUSTRY STUDY 
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APPLICATIONS of 


Electronic Equipment 


The following 16-page report is the result of an intensive 
six-month study, and is the most complete analysis of its 
kind ever made. In 21 sections, it reveals how and why 
electronic devices are used in research and production 


By ALBERT J. FORMAN, Associate Editor 
TELE-TECH & ELECTRONIC INDUSTRIES 


pee fabulous automotive indus- 
try is opening new horizons for 
electronic engineers and manufac- 
turers. To the engineer it offers the 
challenge to develop new equip- 
ment for use in mammoth laborato- 
ries and production plants. In addi- 
tion, the fact that too few auto peo- 
ple really understand the very 
electronic equipment they are using 
indicates increasing employment 
opportunities. To the electronic 
manufacturer it means a vast grow- 
ing market for his products—a mar- 
ket that is to a great extent still 
unexploited. 

Auto firms are constantly learn- 
ing how electronic devices can im- 
prove their operations. Slowly but 
surely they are taking advantage of 
this knowledge. So far auto manu- 
facturers have invested over $25,- 
000,000 in electronic equipment for 
their plant facilities, most of this 
during the past few years. The 
value of apparatus directly related 
to electronic devices is about $50,- 
000,000. Coupled with this are huge 
purchases of auto radios. During 
the past year some 4,800,000 broad- 
cast receivers with a retail value of 
$250,000,000 were purchased. Add 
to this a sizable amount of two-way 


radio communication equipment. 
Also, an examination of over 400 
important suppliers to the auto 


makers has shown that nearly 100% 
utilize electronic devices in their 
own plants, amounting to a very 
sizable investment. 

Of vital interest to electronic in- 
dustries management is the fact 
that a segment of the auto industry 
is presently engaged in electronic 
production. This extension is in line 
with the trend toward product di- 
versification in all industries to pro- 
vide a more stable operating level. 
Although penetration is not pres- 
ently extensive, it is at least a straw 
in the wind—and probably more. 
For example, General Motors’ 
Delco Radio Div. is a major pro- 
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ducer of auto radios, and Kaise 
and Willys Motors are in the busi- 
making low-power TV 
transmitters. Concerning defense 
production, the effect of big auto 
facilities and know-how is. still 
more noticeable. Among GM’s de- 
fense products are navigational 
computers, fire controls, instru- 
ments, gyros, and two-way commu- 
nications. Kaiser’s output includes 
electronic components and develop- 
ment work. 


ness. of 


Scope of 


the Auto Industry 


EFORE describing the applica- 

tions of electronic equipment, it 
will be of interest to examine the 
industry as a whole, and to learn 
how its far-reaching effects enter 
the lives of all of us. 

The remarkable history of the 
sleek and powerful vehicles we 
know today had its start in Spring- 
field, Mass., where the Durea broth- 
ers made their first successful tests 
of a one-cylinder gasoline engine 
mounted on a buggy chassis. The 
year was 1893. Though scoffed at by 
most people, its impact on the com- 
munity was immediately recognized 
—in 1895 Chicago banned _ the 
“horseless carriage.’ Odd and as- 
sorted uses were found—in 1913 the 
Model T proved to be a wonderful 
anti-tiger weapon in Korea. 

From this somewhat disjointec 
beginning, the industry grew to the 
keystone position it occupies in ou! 
society today. In 1900, 4192 autos 


were produced. In 1953, abou! 
6,200,000 passenger vehicles anc 
1,300,000 trucks and buses wer 


made. In the peak year of 1950 
these figures were 6,665,863 anc 
1,337,193, respectively. More thar 
900,000 people are employed in ve- 


ee 


Alle NS ee ee CEE ot eee 


TLE. 


‘a- 
s 
the 
arn 
tel 


the 
we 
ng- 
th- 
ests 
sine 
The 
t by 
om- 
izec 
the 
as- 
; the 
orfu 


ntec 
» the 
. oul 
1utos 
ibou 
ant 
were 
1950 
anc 
tha 
1 ve- 


1954 


72S 


iicle and parts manufacturing, over 
yne-half of these being in the ve- 
1icle plants. Sales and service ac- 
ount for an additional 1,900,000 
eople. Its industrial and economic 
adership has few rivals. 
Considering how the automobile 
s changed our way of living, it is 
’ wonder that Americans are car- 
nscious. Our annual cost of buy- 
and operating cars amounts to 
8 billion, which is over 15% of 
e $250 billion consumer market. 
\bout $16 billion of this is spent 
iying cars. By the end of 1953, 
ere were 45,000,000 passenger ve- 
cles operating, 250,000 buses and 
160,000 trucks. Of the nation’s 48,- 


} 500,000 families, 31,500,000 own 
itomobiles. Motor vehicle traffic in 
U. S. covers more than one-half 
rillion miles annually. Add _ such 
srowths as auto vacationing ($9 
on per year), drive-in theaters 
| restaurants, and many others, 
d the real impact of the “horse- 

F s carriage’ becomes apparent. 
; Auto Industry Organization 
| There are 10 major passenger car 
i mpanies which produce 20 differ- 
® ent makes through a divisional ar- 
' ngement. Similarly, over 30 major 
» truck manufacturers are the source 


How a car is made. . 


of more than 35 truck makes. Over 
13,000 suppliers furnish their prod- 
ucts to the auto industry. The lead- 
ing trade group representing the 
auto makers is the Automobile 
Manufacturers Association, 320 New 
Center Building, Detroit 2, Mich., 
which acts as advisory center and 
information clearing house. 

The industry is dominated by the 
3ig Three—General Motors, Ford, 
and Chrysler—which accounted for 
over 90° of the nation’s passenger 
car output during the first nine 
months of 1953. Toward the end of 
the year, the “independents” had 
only 4.1% of the production. Al- 
though its heaviest concentration is 
in the Detroit area, a large 
of the 


number 
hundred 
plants are located in cities across 
the nation and in foreign countries 

General Motors Corp., which in- 
cludes Buick, Cadillac, Chevrolet, 
Oldsmobile and Pontiac, made over 
47° of the cars turned out during 
1953. GM’s payroll reached 576,000, 
and its stockholders numbered 493,- 
258 during 1953. It comprises 116 
plants in 57 U. S. cities, six in Can- 
ada, and facilities in 19 other coun- 
tries. Almost all of the 39 GM divi- 
sions are in 


industry’s several 


defense production- 
$1.7 billion during 1953. The accent 
is on vehicular and aircraft equip- 


in the Automotive Industry 


AUTOMOTIVE 
HIGHLIGHTS 


45,000,000 passenger 
operating in U.S. 


cars 


Annual cost of buying and op- 
erating cars is $38 billion 


Annual sale of auto radios to- 
tals $250,000,000 

Over 29,000,000 cars now ra- 
dio equipped 

About 6,200,000 passenger 
cars produced in 1953 

Over 900,000 people em- 
ployed in auto manufacturing 
20% of steel produced goes 
into autos 

There are 78,000,000 vehicles 
in world 

Over $1 billion of vehicles and 
parts exported yearly 

U.S. annual vehicle traffic is 
one-half trillion miles 

17% of nation’s 4,000,000 
businesses related to autos 
31,500,000 U.S. families own 
cars 


ess nme 


. the flow of materials from the mines and blast furnaces through the metal-working and assembly plants. Parallel with this flow 


s an intensive program of research, engineering and quality control. In the laboratory and factory, electronic equipment speeds automotive progress 
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ment. Total sales volume was over sq. {t. of facilities. Its new $90,000,- 


$10 billion. Expanded engineering 
facilities be provided in the 
Technical Center now being com- 
pleted on an 813-acre site. 

Ford Motor Co., which includes 
Ford, Lincoln and Mercury, pro- 
duced about 22.5% of 1953 passen- 

during the first nine 
made 34.5% during Oc- 
tober. It is a family-owned corpora- 
tion with assets listed at $1.76 bil- 
lion. It has 186,000 employees and 
holds $1.5 in defense contracts. The 
$900,000,000 spent since 1946, part of 
Ford’s $1.4 billion post-war expan- 
sion program, has added 26,000,000 


will 


ger cars 
months, 


000 research and engineering center 
will be completed on a 750-acre 
tract by 1958. 
Chrysler Corp., 
Chrysler, De 


which includes 
Soto, Dodge, and 
Plymouth, manufactured about 
20.5% of 1953 autos, being ham- 
pered by a strike stoppage. Last 
year it had 133,000 employees in 35 
plants having a net worth of over 
$547,500,000. Chrysler is adding 
1,000,000 sq. ft. to its 30,000,000 sq. 
ft. of floor space. The company op- 
erates 28,000 machine tools. It is 
producing vehicles and _ aircraft 
equipment for defense, and is also 


engaged in a_ guided’ missile 
program. 

The awesome complexity in- 
volved in producing an automobile 
can be summed up in the words of 
one of the industry’s top plant man- 
agers: “After 30 years in this busi- 
ness, I still wonder how an automo- 
bile ever gets made.” Such a neat 
overwhelmed attitude from a 
prominent authority is understand- 
able when we consider that a car 
consists of 5000 parts made up of 
15,000 separate items. Furthermore, 
these components are made of 260 
different chemical ingredients, in- 
cluding more than 150 metals and 
alloys. 

For example, take just one major 
clement, the engine. Around 10,000 
operations are required to fabricate 
parts and assemble one engine. 
Quality control plays an extremely 
important role in monitoring almost 
all operations along the way. To ac- 
complish this, 1400 different kinds 
of gages are employed. 

Extensive research is being car- 
ried out to develop new materials 
and improved designs. The signifi- 
cance of this effort is illustrated by 
the fact that the future increase in 
engine efficiency by 30° by raising 
the compression ratio to 12:1 will 
save 10.5 billion gallons of gasoline 
each year. Radical innovations are 
also in the offing. Researchers are 
working on gas turbines as a possi- 
ble substitute for the internal com- 
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Passenger Car Manufacturers a ee TER Sk da iwen ces cine Kansas City, Mo. 
Diamond T ....... Diamond T Motor Car Co. ......... Chicago 23, Ill. 
es IIE? ois cw ccsick cw tees Flint 2, Mich. eee re re eee ee Detroit 5, Mich. 
Cadillac ......... Cadillac Motor Car Div.” ......... Detroit 32, Mich. Ee US 6 eee cece sac uenn Detroit 31, Mich. 
Checker ......... Checker Cab Mfg. Corp. Kalamazoo 13F, Mich. ee SOE INGER, 6 bas kin saerncsn Lansing 4, Mich. 
ee Chevrolet Motor Div.” ...... Detroit 2, Mich. ey WMA PEIROEDD ON oss a ev es ee es oene Kent, Ohio 
Chrysler ...i.<..5% Se dk See Detroit 31, Mich. PE eS Federal Fawick Corp. ............ Detroit 9, Mich. 
ee eee eee ere Detroit 31, Mich. ET i ee eo Dearborn, Mich. 
Dodge 5th <i RR ab. dsaae awa Sauer Detroit 31, Mich. Pee sas twas Four Wheel Drive Auto Co. ...... Clintonville, Wis. 
TEES aR IS Gok oxic oe ibe c s nfe cts Dearborn, Mich. ree, G.M.C. Truck and Coach Div.” .... Pontiac 11, Mich. 
| a ere, Kaiser Motors Corp.* ............. Toledo 1, Ohio Hendrickson ...... Hendrickson Motor Truck Co. .......... Lyons, Ill. 
Pere rere Hudson Motor Car Co. .......... Detroit 15, Mich. International ..... International Harvester Co. ........ Chicago 1, Ill. 
ee ee .Kaiser Motors Corp.” ............. Toledo 1, Ohio Kenworth ......«< Kenworth Motor Truck Corp. ...... Seattle 8, Wash. 
rere . Lincoln-Mercury Div. .......-.-.- Dearborn, Mich. WO i ccsecsisaus Linn Coach & Truck Co. ........... Oneonta, N. Y. 
Mercury ......... Lincoln-Mercury Div.” ......... Dearborn, Mich. REE ee Mack Manufacturing Corp. ...... New York 1, N., Y. 
Nash ............ Nash-Kelvinator Corp. '.........- Detroit 32, Mich. Marmon-Herrington Marmon-Herrington Co. ....... Indianapolis 7, Ind. 
Oldsmobile .. Oldsmobile Div.” .............. Lansing 21, Mich. OE 5. caine .«+eeNash-Kelvinator Corp. ........... Detroit 32, Mich. 
Packard ......... Packard serena’ Car Co. Detroit 32, Mich. Ce. caxcanee Oshkosh Motor Truck Corp. ......... Oshkosh, Wis. 
Plymouth ........ Plymouth Div. ...........--+- Detroit 31, Mich. Peterbilt ..... so osPeteebll? Maters Ge... .. 5. 600550. Oakland 5, Calif. 
Pontiac ........ .Pontiac Motor Div.” ...........- Pontiac 11, Mich. ee Pontiac Motor Div.” ............ Pontiac 11, Mich. 
Studebaker ......Studebaker Corp. ........... South Bend 27, Ind. ick eee reer ee Lansing 20, Mich. 
ee Wile Meters; Ane. «00. edcesccecis Toledo 1, Ohio Sterling White ....Sterling Div.> ................ Milwaukee 1, Wis. 
Studebaker ....... eee South Bend 27, Ind. 
Motor Truck Manufacturers WON cascsecase Walter Motor Truck Co. ...... Ridgewood 27, N. Y. 
ee eer aN ho oat Dap cseik ot vom emer Ardmore, Pa. Ward-LaFrance ....Ward-LaFrance Truck Corp. ........... Bronx, N, Y. 
Chevrolet ........ Chevrolet Motor Div.” ........... Detroit 2, Mich. ee tr WURie TAROT GO. a 5.6 ncs ica do's Cleveland 1, Ohio 
Eee Coleman Motors Corp. ............ Littleton, Colo. See Willys Motors, ME orate coneeeaes Toledo 1, Ohio 
ee ee Cook Bros. Equipment Co. ...... Los Angeles, Calif. 


I IRs Gis he Sade occ eae een Henderson, N. C. 


2 Ford Motor Co. 3 General Motors Corp. 
5 White Motor Co. 


? Chrysler Corp. 
4 Kaiser Motors Corp. 
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A TELE-TECH 
INDUSTRY STUDY 


istion engine. In the laboratory, as 
the production line, electronic 
juipment is playing an _ increas- 
gly vital role. 
Fundamental studies play a prime 
le in the research activities of the 
These in- 
analysis of 
high- 
eed, high-temperature and high- 
propulsion effi- 
ent fuel conversion into energy in 
s turbines; development of 
electronic 


tomotive laboratories. 


stigations cover the 
w materials adaptable to 
essure systems; 
new 
sh-speed sensing de- 
future 
of atomic energy; and conver- 
of waste byproducts into us- 
These efforts, and 
1y others, require well-equipped 
with a large number of 
1ic instruments. 


es: radioactive materials; 


materials 


elec- 


Basic Magnetic Studies 


emma Oe ey 


GOOD example of basic re- 
search is the probing investiga- 
n of magnetism in the General 


Viotors Labs. This long range proj- 


is devoted to enlarging the 
undaries of science, rather than 

cruising range of automobiles. 
"he present emphasis of the pro- 
m is on gyromagnetics. This is a 
cept that can best be explained 
follows: a ferromagnetic material 
nsists of a large number of atomic 
stems, each one of which contains 
idly spinning electrons. The mo- 
n of these electronic charges is 
w believed to be the cause of 
ignetism. The motion of the elec- 
yn mass, on the other hand, pro- 
ces ordinary mechanical inertia 
ects. When the material is mag- 
tized, these spinning electron sys- 
ns, normally oriented randomly, 
nd to line up their magnetic axes 
the direction of the applied field. 
lis results in a net circulation of 
ctricity about the axis of magne- 
zation. Of course, this reorienta- 
mn of the magnetic axes of the 
ectrons is accompanied by a re- 
ientation of the electron mass as 
ell. Thus, two quantities are in- 
lved in the magnetization process: 
magnetic moment and an angular 
mentum. The ratio of the angu- 
momentum to the magnetic mo- 
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Nature of magnetism is studied within framework which supports Helholtz coils, Current in coils sets 


up magnetic field to counteract that of earth. Extremely sensitive current control is effected by am- 
plifier which incorporates two phototubes as error detection elements 


ment is known as the gyromagneti 
ratio for the material 


Two separate measurements have 
to be made to determine gyromag- 
netic ratio. The first is to measure 
the angular momentum of a cylin- 
drical rod of the material. The rod 
is suspended vertically in a neutral- 
ized field, and magnetized. The sud- 
den resultant lining up of the elec- 
tron systems imparts a rotary kick 
or impulse to the rod about the axis 
of magnetization. The amount of 
this impulse is a measure of the 
angular momentum of the rod. 


Now the rod is suspended hori- 
zontally, in a known field estab- 
lished by Helmholtz coils. An an- 
gular deflection, or magnetic moment 
results. This is measured by hang- 
ing a body with a known magnetic 
moment from the same suspension, 
and varying the field until the same 
deflection is attained 


Spectroscopy 


o- INCE all materials emit or ab- 
sorb a characteristic pattern of 
radiation 
metals, 


under proper conditions, 
other materials 
may be analyzed by measuring this 
radiation. For this 
tronic-optical equipment, 
spectrometers and 
trophotometers, 
oped 

In the 


reading spectrometer, a metal may 


fuels, and 
purpose, elec- 
such as 
infra-red 
have 


spec- 
been devel- 


Baird Associates direct- 


be analyzed in less than five min- 


utes. This unit is similar to the 
emission spectrograph, except that 
photomultiplier tubes are substi- 


tuted for the photographic plate. The 


sample is placed in an _ electrode 


GM's infra-red spectrophotometer expedites analysis of hydrocarbon fuels. Use of de breaker ampli- 
fier achieves sensitivity without attendant vibration problems encountered with galvanometers 


Research engineer makes a quantitive gas anal- 
ysis on mass spectrometer at Ford Laboratory 


holder, and a high-voltage spark 
excites the sample causing it to emit 
light. This light enters the optical 
system of the instrument, and is 
dispersed into a spectrum by a dif- 
fraction grating. Some of the spec- 
trum lines produced are pal.cu- 
larly concentration-sensitive, and 
their brightness can be used to de- 


termine the concentrations of the 
various elements in the sample. 
These lines are allowed to pass 


through slits; all other lines are re- 
jected. These lines, one for each ele- 
ment to be analyzed, and one for 
he matrix element (e.g.: Fe in 
steel), fall on photomultiplier tubes, 
one tube per line. During the ex- 
posure period while the spark is op- 
erating, the photomultiplier tubes 
produce a current which is propor- 
tional to the brightness of the lines 
falling on them. The current from 
each tube is used to charge capaci- 
tors, one capacitor for each tube. By 
combining capacitor output with a 
triggering circuit, clocks 
trolled to give direct 
material concentration. 

The spectra of liquids and gases 
may be examined with an infra-red 
spectrophotometer of the type de- 
veloped by GM. Through an ar- 
rangement of slits, mirrors and 
prisms, light from a source is passed 
through an absorption cell for liquid 
or gas, and directed to a detector. 
The source of radiation is a Nernst 
glower, the dispersing unit a 10 x 15 
em sodium chloride prism, and the 
detector is a compensated thermo- 
pile. The output of the thermopile is 
amplified with a contact-modulated 
amplifier. The installation is com- 
paratively insensitive to mechanical 
vibration and fast temperature 
changes. The instrument is enclosed 
in a vacuum tank to prevent inter- 
ference from absorption by gases. 


are con- 


readings of 
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Electron Microscope 


N invaluable tool in metallo- 

graphic studies is the electron 
microscope. It has also made valu- 
able contributions in automotive 
studies of paint pigments, atmos- 
pheric pollution, ceramics, and dis- 
persion of solids in fuels and lubri- 
cants. 

Any microscope’s ability to detect 
objects is limited by the wavelength 
of the illumination, the enlarge- 
ments of light micrographs beyond 
about 2000 times show no new detail 


but merely make the pictures 
larger. However, since electrons 
have wavelengths about 1/100,000 


that of visible light, it is easy to 
obtain direct magnifications of 
20,000X, resolutions better than 30 
Angstrom units (1 Angstrom = 0.1 
milimicron), and photographic en- 
largements up to 100,000X. 

In operation, a typical electron 
microscope will have a 50,000-volt 
electron gun emit electrons which 
directed through a condenser 
aperture to strike the specimen. 
Depending on the composition, some 
electrons pass through the speci- 
men, while others are deflected. 
Those passing through are focused 
by an objective lens, enlarged, and 
further magnified by a_ projector 
lens. The electron beam strikes a 
fluorescent viewing screen or pho- 
tographic plate. 


are 
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X-Ray and 


Electron Diffraction 


IFFRACTION equipment per- 

mits scientists to identify dif- 
ferent materials by the patterns 
that result from subjecting sub- 
stances to X-ray and_ electron 
beams. The reflection and transmis- 
sion diffraction patterns of thou- 
sands of compounds have been thus 
catalogued. 

One X-ray diffraction system ap- 
plication in the auto field is the de- 
termination of the per cent of aus- 
tenite in a sample of steel. A film 
record containing areas of varying 
darkness is scanned in a micropho- 
tometer, which passes a thin slit of 
light through the film. This beam is 
picked up on a phototube, and after 
suitable amplification the resulting 
signal is displayed on a strip chart. 

Electron diffraction is useful to 
the metallurgist in studying corro- 
sion and surface phenomena, and to 
the chemist trying to identify the 
different crystalline phases_ of 
chemically similar materials. 


RCA electron microscope in GM lab (left) is vital tool in metallographic studies. Unit can magnify 
directly to 20,000X. Inset shows vapor blasted surface of engine part operated at high temperature 
(Right) Electron optics of electron microscope 
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Chemical and 


lectrometric Analysis 


Pigrweemr po with the program 
f spectral and diffraction analy- 
of materials is the chemical and 
ctrometric determination of sub- 
neces. These latter techniques are 
lely used in production as well 
research, and electronic amplifi- 
intrinsic ele- 
ents of many of these systems. 
For example, pH measurement 
| control (relative acidity and al- 
nity) of various treating baths 
lubricants can be determined 
ometrically by inserting two 
ecial electrodes in a liquid. One 
elops a constant reference po- 
ntial, but the other undergoes a 
ange in potential with a change 
solution pH. 
By measuring the conductivity of 
solution, ion concentrations of 
ontaminants are readily deter- 
ined. A method of measuring elec- 
olytie conductivity is an ac 
Wheatstone bridge arrangement 
ith an immersed conductivity cell 
one arm. Another arm has a tem- 


erature-compensating resistor in 


> 


ray diffraction film record (left) is scanned in microphotometer in GM lab. Beam is picked up on phototube, whose output is then ampiified. Resuiting 


ignal is displayed on strip chart. In photo (right above) Engineer at left checks angular position on recorder of GE X-ray spectrogoniometer in Ford 
scientific Laboratory. Researcher at right adjusts specimen position on X-ray diffraction camera 


the solution. Bridge unbalance is 
amplified and fed to a motor which 
records the new conductivity and 
resets the balance. 

Economically, the importance of 
electronically controlled chemical 
measurements cannot be underesti- 
mated. For instance, one plant in 
Flint, Mich., used to throw out an 
abundance of cutting oil, hydraulic 
leakage, press forming lubricant, 
honing compound and rust preser- 
vative. Chemical treatment now 
salvages 50,000 gallons per month 
from the waste water. The salvaged 
oil is shipped to a forge plant for 


fuel. 


Electronic Instruments 


@ 


T HE automotive industry is a big 
user of electronic measuring in- 
struments and recorders. Nearly all 
such devices found in an electronic 
laboratory are utilized in the auto- 
motive counterpart, plus a goodly 
number employed only in heavy in- 
dustry. One particular laboratory is 
stocked with secondary standards 


and Recorders 


and measuring devices capable of 
handling anything from 0.01 cps to 
600 mc, and from 0.1uv to 500 kv. Add 
to this a host of analyzers, amplifi- 
ers, counters, detectors, generators, 
meters, and and we 
gain an inkling of the magnitude of 
the operation. Rather than list all 
the different types of 
and recorders, these 
scribed in other sections of this re- 
port according to the functions they 
perform. 

It is worth that a 
number of electronic instruments 
are sold to service stations for ana- 
lyzing engine performance, checking 
ignition systems, charging batteries, 
and testing ignition components. 


oscilloscopes 


instruments 
units are de- 


noting large 


Radioactive 


Techniques 


EHIND 


research 


lead-shielded doors in 

laboratories, Geiger 
counters play a staccato tune to the 
accompaniment of automotive prog- 
Radiation function 
generators, decimal scalers and os- 


ress. detectors, 


cilloscopes are some of the elec- 


tronic devices employed to harness 


Ford research engineer (left) adjusts pressure control on semi-automatic distillate analyzer. Minneapolis-Honeywell system (center) for recording pH em- 
ploys special electrode and amplifier. (Right) Radioactive piston rings used in engine wear test are handled behind lead bricks at Ford laboratory. 
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”™ ADIOACTIVE 
\ATERIAL 


Radiation detector shows cylinder head leakage 


the atom to the wheels of industry. 

In a broad sense, radioactive iso- 
topes are called upon to do the jobs 
that cannot be done elsewhere. In 
a typical wear test, a piston ring is 
irradiated at Oak Ridge, and given 
a short run in a stock car engine. 
The motor oil is then drained and 
tested for radioactivity, which is 
proportional to the amount of ring 
wear. This method is more accurate 


Use of electronic smoke detecting system made 
by C-O Two Fire Equipment Co. is a big help 
in eliminating hazards in Nash paint booths 


and less time consuming than the 
old method of 
weighing of parts. 


before-and-afte1 


The ionization anemometer is an 
embodiment useful for measuring 
air flow. The air passes between two 
ionization plates, carrying charged 
particles to a collector. The collected 
ions are a measure of the air flow 
Other applications include tracing 
engine coolant, studying metal ores, 
testing oil breakdown, measuring 
material thickness, and taking ra- 
diographs of castings. 


@) 


Surface Measurements 


ae 


ry HE great importance of accurate 

surface finishing in automotive 
parts provided the impetus for the 
development of a relatively inex- 
portable, direct-reading 


pensive, 


of isotope-tagged coolant on Tracerlab monitor 


instrument for measuring surface 
roughness. One such device devel- 
oped by General Motors, the Surfa- 
gage, has laboratory precision and 
production plant ruggedness. 

A diamond stylus with tip radius 
of 0.0005 in. is mounted in a pickup 
rider and used as the feeler along 
the surface contour. The stylus is 
connected to an RCA 5734 trans- 
ducer triode through a viscous cou- 


— 
— 


Transducer triode converts mechanical displace- 
ments into electrical signals in Surfagage. Move- 
ment of plate varies the tube resistance 


pler. By the movement of the plate 
inside the transducer tube, which 
causes the tube resistance to vary, a 
de output is produced, effectively 
converting the minute mechanical 
displacements of the stylus into 
electrical signals. These signals are 
fed through a two-stage amplifier 
followed by a balanced output stage 
which provides a current that is 
rectified and indicated on a meter. 
The indicating circuit is essentially 
a good ac vacuum tube voltmeter 
with flat frequency response to be- 
low 5 cps. Power is supplied by any 
115-volt ac line. 

Closely allied to roughness is 
waviness, which is found on practi- 
cally all surfaces of rotation. Con- 
trasted to roughness, the irregulari- 
ties are relatively widely spaced, 
but cause their share of wear and 
vibration with gremlin-like effi- 
ciency. 

A unit for measuring waviness is 
the Wavometer made by Micromet- 
rical Mfg. Co. It gives meter read- 


Machined metal surfaces of automotive par’; 
are measured and specified for roughness wit) 
the Surfagage, which employs diamond stylu 
transducer triode and electronic amplifier 


ings of the rms average height « 
the waves directly in microinche 
and shows on an oscilloscope the 
general shape and spacing of the 
waves. It also has a loudspeaker 
that enables the operator to detec 
deviations in quality by ear. Me- 
chanical deviations are converted t 
electrical signals by a felt feeler ti 
which moves a coil in a magneti 
field. The resulting signals are am 
plified in a four-channel electroni 
amplifier and delivered to the me 
ters, oscilloscope and speaker. 


Dimensional Gaging 


for Quality Control 


EASURING the size of the thou- 
L sands of parts composing a! 
automobile is an exacting proces: 
which is carried out automatically in 
most production operations. Quality) 
control gages check the dimension: 


beforehand to prevent this. Many of 


these functions are accomplished by 
air gages (size of work controls ai 


Wire feelers chart gear profile on Ford's Indus 
trial Scientific Co. probograph. Instrument ha 
photoelectrically scanned master drum 


PROT Se eee 
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w from nozzle) as they have been 
many years. However, the speed, 
curacy and compactness of elec- 
onic and magnetic gages have 
und very wide applications dur- 
> recent years. 
The operating principle of the 
etronic gage is that a_ pick-up 
obe causes a coil to move, pro- 
icing a proportional signal which is 
iplified and either read on a me- 
or used to control a reject relay. 
device of this type for inspecting 
d sorting piston pins has a con- 
uous feed which moves the pins 
mg several gaging stations. At 
e station a surface comparator 
ecks the finish by light reflection 
1e various pin dimensions are 
asured with the probe-and-coil 
rangement described. If the size 
within tolerance limits, the pin 
guided into the accept chute. If 
ize or undersize, correspond- 
g reject relays are actuated, guid- 
g the pins into their respective 
nutes. 
The Cox magnetic thickness gage 
nsists of an ac electromagnet hav- 
g secondary magnets around each 
its two poles. In use, both poles 
e in contact with the cylinder wall, 
example, through which mag- 
‘tic flux passes. The thickness of 
1e wall at one of the poles deter- 
lines the magnitude of the current 
rduced in the secondary coil at 
hat pole. The induced current is 
ead on a meter. Thus by placing 
1e unit in contact with one side of 
ie part, changes in thickness as 
mall as 0.005 in. may be detected. 


\utomatic piston pin inspection and sorting at 
ord is accomplished by pick-up probe which 
noves coil according to pin diameter. Resulting 
ignal is amplified and actuates reject relays 


Ultrasonic oscillator resonance rapidiy checks volume of cylinder head cavities within 0.2 cc accuracy 
on Ford production line. Previous method required that each cavity be hand-filled with oil 


@) 


Ultrasonics 


| L psiaiorapaicg devices have 
turned out to be one of the 
most important tools used in the 
auto industry. The scope of applica- 
tion encompasses a great many vital 
activities, from breaking down liq- 
uids in the laboratory to inspecting 
castings for internal flaws and ex- 
ternal construction. 

Thickness from 0.005 in. to about 
1 in., as well as bonding flaws and 
internal cracks, can easily be meas- 
ured within 2% error with the 
automatic Sonigage developed by 
GM. This ultrasonic instrument 
makes possible rapid non-destruc- 
tive tests of metal and plastic parts. 
Only one surface is needed for test- 


ing. In operation, the resonant fre- 


quency of an electronic oscillator 


(about LS te 3 MC ) indicates the 


thickness and soundness of a part 


Reflectoscope screen shows (I) u‘trasonic pulse 
transmitted into material; (c) portion of pulce 
reflected back from defect; (r) first bck re- 
flection from opposite side of part. Horizontal 
position indicates depth in work 


As a small electric motor rotates the 
tuning capacitor, the operator ob- 
serves the trace on an oscilloscope 
The horizontal position of sharp 


Automatic transmission shafts are inspected for internal flaws with reflectoscope made by Sperry 
Products. If flaws are present, they will reflect ultrasonic waves introduced by crystal 


GM-developed Sonigage utilizes ultrasonic reso- 
nance to measure thickness and detect intern | 


flaws. Inset shows vertical trace defleciion on 
CRT for measuring 0.07 in. steel 


vertical trace deflections indicates 
thickness on a superimposed cali- 
bration scale. This is done by syn- 
chronizing cathode-ray spot sweep 
with the variable The 
vertical deflection is caused by the 
momentary increase in energy sup- 
plied to the crystal (which is 
pressed against the measured piece) 
when the resonant frequency of the 
tested part is tuned. 

Another ultrasonic thickness-and- 


oscillator. 


measuring device is 
the Reflectoscope manufactured by 
Sperry Products. Unlike the Soni- 
gage which operates on a resonant 
frequency principle, this device em- 
ploys the radar technique of meas- 
uring the time _ interval 
the transmission of the ultrasonic 
pulse and reception of the echo. This 
period is a measure of the distance 
from the surface to the discontinu- 
ity. It is used with from 


soundness 


between 


pieces 


Ford research engineer conducts laboratory test 
with Massa Labs ultrasonic generator 


under 1 in. to 30 ft. thick, and ac- 
curacy is within 2%. Testing ranges 
cover 0.2 to 25 mc, depending on the 
nature of the test requirements. The 
vibrations are introduced into the 
work by a quartz crystal. At the 
same time, the pulse is displayed 
on an oscilloscope. After a very short 
time, if a defect exists, a pulse is 
reflected from the discontinuity and 
displayed. Then the first back reflec- 
tion from the opposite side of the 
part is reflected. The horizontal po- 
sition on the oscilloscope, determined 
by the time taken to enter and be 
reflected, is a measure of the dis- 
tance to the discontinuity. 

An excellent example of how ul- 
trasonics has stepped up production 
efficiency is the Poole Cavitometer. 
The old method of measuring the 
volume of a cylinder head was the 
slow and messy process of filling the 
cavity up with oil by hand. Now, in 
12 to 20 seconds the volume is tested 
to within 0.2 ce accuracy by the $22,- 
000 Cavitometer. The head is fed 
into the machine, a sweep oscillator 
automatically determines the reso- 
nant frequency (and thereby the 
volume) for each cylinder cavity, 
showing the operator whether it is 
within tolerance limits. 


a. fo; 


Induction and 


Dielectric Heating 


2 ADIO-frequency oscillations are 
| put to work in a large variety 
of heating applications. The two 
methods of harnessing this energy 
are induction and dielectric heating, 
with induction heating being a very 
widely used technique. In induction 
heating, the part is in the field of a 
coil connected to a source of high- 
frequency power. Induced hysteresis 
and eddy currents in the metal gen- 
erate the heat to anneal or harden 
the part. Although more expensive 
than gas heating, this method has 
replaced gas in many operations be- 
cause it is cleaner, faster and pro- 
vides better area and depth control. 

Dielectric heating is applied by 
placing the material between two 
electrodes connected to a high-fre- 
quency source. The resulting elec- 
trostatic field produces dielectric 
losses which generate heat through- 
out the work. It is useful for bond- 
ing brake linings, gluing wood parts, 
softening plastic preforms, curing 
resins and similar applications. 

A production plant hardens 
shafts at 10 Kc, and valve tips at 
400 xc. In another plant the hole 
area in a shackle bolt is softened 
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GE automatic induction heat and quench at 
Chrysler. Hardening depth is controled to 0.015 
in. Type 880 triode is used in oscillator 


in 2.5 seconds with 20 kw at 0.5 mc 
and 3200 push rod ends (used to 
push open engine valves) are hard- 
ened every hour. When very high 
powers are necessary, such as 200 
kw for treating crankshafts, a non- 
electronic motor-generator set may 
provide the 3 Kc power. 

Typical of production line induc- 
tion equipment is the General Elec- 
tric automatic induction heat and 
quench device at Chrysler. A torque 
converter impeller for the automatic 
transmission is placed on a mount 
which lifts it up to the coil. A 880 
triode oscillator in a Colpitts circuit 
with 15 kv on the plate provides 20 
kw at the work. In timed sequence, 
the r-f is automatically turned off, 
the mount lowered, and _ wate: 
sprayed on the part for quenching 
The hardening depth can be con- 
trolled to within 0.015 in. 


Induction heating hardens end of push rods at 
Chrysler at rate of 3200 per hour. Continuously 
fed rods on rotating wheel are moved past coil 
and quenched in oil before ending up in hopper 


INDUSTRIES * January 195¢ 


ae he 


4 
s 
& 


aye 


; at 
usly 
coil 


sper 


3 
& 
r] 
rit 
® 
4 
4 
% 
q 


+ ite A BE «0 


6 Aceh 


Dela ARR wn 


A TELE-TECH 
INDUSTRY STUDY 


—— Welding and 


Temperature Controls 


[," LECTRONIC controls are much 
i4more than adjuncts to welding 
tallations. Rather they are inte- 
units which determine the 

and current. In 


Weltronic unit, an electronic se- 


ling sequence 


nee timer alternately fires each 
two sets of “D” ignitrons which 
trol 300 kv The 
unt of current drawn (and con- 
iently the heat generated) is 
trolled by an electronic phase 


transformers. 


leeds & Northrup electronic heat control and 
recording for ring gears at Nash Motors plant 


ft which delays the ignitron start- 
point. 
Measuring and controlling the 
mperatures of heated materials is 
ymetimes accomplished by rela- 
vely simple thermometer or ther- 
ocouple readings. More often, the 
mperature of automotive parts in 
irnaces, kilns, treating baths, and 
duction heaters can be more 
osely controlled when a pyrometer 
used in conjunction with a re- 
rder-controller or balancing sys- 
m. 
The Brown radiation pyrometer 
nverts the radiant energy emitted 
‘ the heated part into electrical en- 
gy, and feeds this output to a po- 
ntiometer-type instrument. Units 
e available covering from ambient 
mperature to 7000°F. The typical 
yvrometer consists of a lens, slighted 
the work, which focuses the ra- 
int energy on a thermopile, pro- 
cing an emf which increases ex- 
mentially as a power of the heated 
rt’s temperature. The thermopile 
nprises a radial assembly of se- 
s-wired thermocouples mounted 
a mica plate. A shunt coil or tem- 
ature-sensitive resistance wind- 
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Ring gears are welded to cover with Weltronic welder at Chrysler. At completion of operation, parts 
are passed along roller track (I) to next station. Welder's electronic controls (r) include sequence 


timer and phase shift circuit (upper) to control firing of Westinghouse ignitrons (‘ower) 


ing is included in the thermopile cir- 
cuit to provide automatic compensa- 
tion for ambient temperatures up to 
250° F. 

Another approach to temperature 
control is the use of an electronic 
oscillator controlled by a thermo- 
couple. One way this is done is to 
feed the small thermocouple voltage 
to a vane located next to the oscil- 
lator circuit coil. Movement of the 
vane throws the circuit off 
nance, causing a current surge suffi- 


reso- 


cient to actuate a temperature indi- 
cator and control relay. 


Sound, Pressure 


and Detonation 


] HEN the engine’s spark plugs 
ignite the fuel-air mixture in 
the cylinders, a complex pattern of 
combustion pressure, shock waves 
and audible sounds result. The char- 


Test set-up for correlating external sounds and 


acteristics of these functions are a 
measure of engine and fuel perform- 
ance. 

A variety of indicator pick-ups 
are available to convert combustion 
pressure into usable signal indica- 
tions. These include piezoelectric, 
resistance, magnetic, capacitive, and 
magnetostrictive types, each having 
their respective advantages and dis- 
advantages. The piezoelectric type 
consists of two quartz crystals 
mounted in a steel casing which is 
introduced in the combustion cham- 
ber by replacing a spark plug. The 
high-potential electrode is inserted 


Cox indicator 
pick-up for measuring 
detonation pressure In cylin- 
der has quartz crystal which con- 

verts gas pressure into electrical signal. 
Unit replaces spark plug in combustion engine 


internal engine pressure amplifies signals f.om 


microphone and pressure pick-up, and records scope traces with cameras in sync wiih engine 


MICROPHONE 


— 


AMPLIFIERS 


INDICATOR TO ENGINE 
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SS 


a 


OSCILLOSCOPES 


Chrysler engine on mount produces sounds which 
are picked up by mike and taped on Magnre- 


corder. Subjective sound tests aid designers 


Chrysler engineer adjusts Hewlett-Packard audio 


oscillator to analyze frequency patterns on 
DuMont scope. Ampex recorder plays back 
sounds taped earlier in vehicle test runs 


between the two crystals, and the 
output during detonation is cali- 
brated, say, 0.003 volts per 100 Ibs. 
pressure. The igniting spark can be 
introduced through the _ indicator 
pick-up itself. 

The crystal output is amplified in 
an electronic amplifier and applied 
to an oscilloscope. If, for example, it 
was desired to correlate the pres- 
sure patterns with audible sounds, a 
microphone would be connected to 
another oscilloscope, and the traces 
of both photographed by two cam- 
eras in synchronism with engine 
crankshaft rotation. Such _ studies 
have provided enlightening data for 
future developments. 


72 


Static and 
Dynamic Balancing 


N the popular mind the expres- 
sions “power roar” and “throb of 
the engine” convey a feeling of great 
mechanical force and reliability. To 
the automotive engineer these terms 
mean unbalance, high bearing loads 
and undesirable vibration. They 
come about because rotating parts do 
not have mass and rotational axes 
which perfectly coincide. The result 
is a sort of wobble, like a spinning 
top with an added weight on one 
side. With the advent of high-speed 
combustion engines running at 2000 
to 8000 rpm—and some rotating parts 
whirling at 20,000 rpm—unbalanced 
centrifugal forces present a problem. 
The two types of unbalance are 
static and dynamic. Static unbalance 
may be illustrated by a disc sus- 
pended on a shaft passing through 
its center, which is free to rotate. If 
one side of the disc is heavier than 
the other, that side will always come 
to rest on the bottom. Use of static 
balancing is limited because it is 
slow and extremely difficult to apply 
to more complex shapes such as 
crankshafts. Besides, a body can be 
statically balanced and still be dy- 
namically unbalanced, but not vice 
versa. 
that lend them- 


For those parts 
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selves to static balancing, an elec- 
tronic weighing unit is used. A par 
such as the connecting rod and cay 
assembly is placed on the electronic 
weighing unit so that each end i; 
weighed. Any overweight causes the 
cutters on an adjacent milling ma- 
chine to be automatically set. 

To illustrate dynamic unbalance 
consider the shaft with several disc 
along its length. Even if the systen 
is statically balanced, the distribu 


tion of weights can be such that 
when the shaft is rotated centri- 


fugal forces acting in opposite direc- 
tions will rotate the whole assembly) 
about some point on the rotationa 
axis, and the shaft ends will tend t« 
describe a circle. 

Dynamic balancing machines aré 
available for almost all parts. Using 
capacitive pick-ups and oscilloscope: 
to measure and locate the unbal- 
automotive propeller shafts 
can be tested with a sensitivity o! 
better than 0.25 in.-oz., at a rate ol 
50 per hour. 

One balancer operates as follows 
The part under test is rotated on a 
floating spring suspension. If the part 
moves off center, a permanent mag- 
net and coil arrangement generates 
a pulse which is compared to a ref- 


ance, 


GM-developed propeller shaft balancing machine utilizes capacitive pick-ups and oscilloscopes to 
out of dynamic balance and where unbalance is located 


measure how much the shaft is 
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pulses produced by rotating Ford crankshaits 

stored in electronic memory. With crank- 
aft stationary, drills automatically remove 
tal to bring part to 0.5 oz.-in. perfect dy- 
mic balance 


nce pulse made by a cam device. 
difference output of the two 
ses locates the place and amount 
inbalance. The part is then taken 
the balancing machine and 
ghts are welded on to make up 
difference 
Machining 
d with balancing in recent mod- 
The location and magnitude of 
-of-balance is fed to an electronic 
mory which retains all informa- 
n transmitted to it while the part 
is revolved previously. Then, with 
part held stationary, the machine 
ts drills in action to remove metal 
restore dynamic balance 


operations are com- 


Electronic weighing machine automatically sets 
milling machine if Ford connecting rod and cap 
ssembly are not in static balance. Cutiers then 
move metal to achieve balance within 2 grams 


ven part of 
namically balanced on Chrysier's Tinius-Olsen 
chine which compares off-center pu'se with 
eference pulse to locate unbalance 


torque converter turbine is 
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Communications 


TT HE vast scale of automotive op- 
erations and the complex inter- 
relations of man and machine func- 
tions demand efficient communica- 
tions. The lion’s share of communi- 
cation traffic is carried by standard 
telephones but a large number of 
specific operations utilize radio, tele- 
typewriter and wired audio systems 
to handle messages. 

Dispatching vehicles for handling 
materials lends itself well to radio 
communications. The Electric Stor- 
age Battery Co., for example, has 98 
materials handling trucks. Of these, 
28 are heavier trucks, with 10 radio 
equipped. The remaining 18 will 
have two-way radios installed with- 
in a short time. In operation, a dis- 
patcher at the central 120-watt 
transmitter receives telephone calls 
on pick-ups to be made. He examines 
the schematic of the 19-acre plant 
in front of him, which shows mag- 
netic markers representing the loca- 
tions of the various trucks. He calls 
the fork lift truck nearest the pick- 
up point and gives the driver in- 
structions. Likewise, the driver re- 
ports the completion of a haulage 
job. As a measure of the savings ex- 
acted by the radio system, more 
than 30 trucks have been obsoleted 
during the past year, and none have 
had to be replaced 

In assembling the automobile, a 
large number of different parts must 
funnel toward the assembly line in 
just the right sequence. Since differ- 
ent models and colors move along 
the same conveyor, the correct part 
must feed into the line at the mo- 
ment that the car for which it is in- 
tended is passing a particular point. 
This task is accomplished by tele- 
typewriters from a central planning 
office which notify the various de- 
partments on how parts must be 
scheduled. 

In some factories, loudspeakers are 
useful for intra-plant one-way com- 
munications. However, the din of 
production noise restricts the loca- 
tion of such systems. One way this 
obstacle is overcome is by wiring 
a large section of a plant for audio 
contact to a central office. Produc- 
tion line trouble shooters walk 
around wearing headset phones. As 
soon as trouble is spotted, they plug 
the unit into a nearby jack which 
allows them to talk to the central 
office immediately. 


After receiving telephoned information on ma 
terial haulage job, dispatcher at E eciric Storage 
Battery Co. uses two-way GE radio to call pick- 
up truck most conveniently located on plant map 


From 300 feet inside Ford stamping pant, 
operator uses TV screen to observe loading of 
steel trimming bales into waiting freight cars 


@) 


controlling industrial 


remotely has 


ing and 


ea « circuit TV for monitor- 


operations made its 
entry into the automotive field. Its 
application has been restricted 
mostly to baling metal and loading 


the bales into freight cars. In this 


TV camera at Cadillac plant is focused on ra'l 
road car being loaded by conveyor. Operator in 
building observes operation on TV screen (inset) 
and has car moved to prevent overflow of meta! 


Analog computer recently added to Ford facilities 


operation, scrap metal is fed to a 
sheet metal press which packs the 
metal into bales. The operator con- 
trolling this press is able to load the 
bales into waiting freight cars via 
conveyors by observing a TV moni- 
tor. Although the operator is inside 
a building hundreds of feet from the 
outdoor freight cars, the operation 
is made safe by a TV camera fo- 
cused on the loading cars. When one 
is full, the operator sees this on the 
TV screen, and he has an empty car 
shuttled into position. 

Other related applications of in- 
dustrial TV are in steel production, 
where the TV screen enables the fi- 
ery red metal to be viewed at a safe 
distance. 


Electronic Computers 


LECTRONIC computers have 
proven themselves to be valu- 
able assets to industry—and the au- 
tomotive industry has been no ex- 


IBM card programmed electronic calculator at 
GM is used for engineering data reduction, sur- 
vey correlation and gear design computation 


is Goodyear L-3 Electronic differential analyzer 


ception. One of most important ap- 
plications has been for data reduc- 
tion, and not only have many man- 
hours been saved, but problems that 
had previously been beyond reach 
have become amenable to solution. 
For example, a large number of runs 
on gas turbines produced a huge 
volume of information, which was 
made usable by reduction in a card 
programmed calculator. One com- 
pany made an extensive and time- 
consuming survey to rate the paint 
and plating finishes of their competi- 
tors’ cars as well as their own. To 
correlate and print the 32,000 pieces 
of data gathered in this survey 
would have taken many weeks of 
manual work. 

In the factory, computers keep 
track of capital equipment and in- 
ventory, and make up payrolls. For 
the automobile assembly line, if 
there are say 10,000 orders for cars, 
cards for each are run through the 
computer to sum up how many yards 
of blue upholstery material will be 
needed, how many whitewall tires, 
etc. 

An interesting specialized design 
is the simulator-type analog devel- 
oped at Ford. It consists mostly of 
passive networks which represent 
the design measurements of such 
parts as crankshafts, cams and valves 
taken from the drawing board. In 
about one-half hour, the computer 
can define the relative merits of the 
proposed design. For example, to 
simulate a crankshaft to measure 
torsional vibration, an LC pi net- 
work is set up with decade ad- 
justments. Capacitance represents 
lumped inertia, and inductance the 
shaft flexibility. When an oscillator 
signal is applied to the network, the 
resulting output can be interpreted 
in terms of torsional amplitude over 
a range of rotational speeds. 

The future holds the promise of 
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increasing use of analog and digital 
computers, not only for the applica- 
tions just described, but for the au- 
tomatic control of factory machines 
On an experimental basis this has 
already been accomplished, and the 
laboratories of automotive manufac- 
turers and a few of their suppliers 
are actively engaged in developing 
the machine regulation techniques 
which should find commercial ac- 
ceptance within the next five years 


—— e 
Photoelectric Controls 


2 


HOTOELECTRIC devices have 
found their way into the labora- 
tories, into the production plants, 
and even into the finished car. Some 
of these units have been described 
in preceding sections in relation to 
such functions as temperature con- 
trol, spectrographic analysis and 
parts inspection. Other automotive 
applications include timing parts 
movement, taking pictures by setting 
off high-speed flash bulbs, and as 
safety guards on heavy punch 
presses and similar machinery. 
Measuring the twist or strain of 
crankshafts is accomplished with a 
high degree of accuracy by a photo- 
electric arrangement. The twist sets 


Photoelectric safety guard made by Electronic 
Control Corp, prevents machinery accidents 


up a vibrational pattern which dis- 
turbs the speed of a special fanbelt 
pulley. This pulley has 240 chrome- 
plated-gear teeth which act as mir- 
rors to reflect light to the photocell. 
An oscilloscope counts the pulses 
produced by the rotating pulley, and 
it notes when the speed is changed 
by the crankshaft vibration. The de- 
vice is another tool to help engineers 
develop tougher crankshafts. 

Photoelectric equipment contrib- 
utes a good deal to factory mate- 
rials handling. A typical use is to 
make sure that a hopper being fed 
small parts or scrap from a chute 
does not overflow. 

At the end of an automobile as- 
sembly line, one of the last things to 
be checked is the headlight focusing 
A quick way of doing this (and one 
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‘+h eliminates any oversights) is 
railroad-crossing type of 
er with a photoelectric bulls- 
mounted on each arm. The 
lls-eye consists of four photo-sen- 
ve cells which the headlight beam 
st be adjusted to focus on. When 
“sr 
ht up and the barrier can be 
ised to let the car through; if all 
ir cells are not covered by the 
adlight, the barrier will remain 
wn. 
Motorists become gentlemen of the 
ght highways with the Autronic- 
ve, an automatic photoelectric 
adlight dimmer developed by 
eneral Motors, and available as a 
accessory. The basic idea is that 
coming bright headlights cause a 
nsitive multiplier phototube to pass 
current through a load resistance 
hich develops a negative bias on 
» amplifier tube control grid. This 
ises the tube to reduce the cur- 
nt through a sensitive relay. The 
lay opens, operating a power relay 
hich switches the lights to low 
eam. To retain the low beam when 
he approaching driver dims, the 
ensitive relay switches a much 
irger load resistance into the pho- 
totube circuit. This causes the de- 
vice to be about 10 times as sensi- 
ve in low beam as it is in high 
eam position. 


have a 


» focus is correct the letters 


Photoelectric system keeps watchful eye over automobile delivery conveyor at Nash 


Automation 


rEXHE automotive industry has 

been the pioneer in automation 
—the automatic handling of parts 
being processed. The notion has 
arisen that a number of factories are 
completely automatic. Such is not 
the case. Plants in operation today 
are based on the automatic handling 
of parts in certain departments, and 
as experience is gained, an increas- 
ing amount of automatic operations 
are being placed in effect. Someday 
we may see the completely automatic 


Circuit of GM's Autronic-Eye which automatically switches haedlights to lower beam when another 
automobile approaches. Sensitive phototube controls amplifier which operates switching relay 
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vehicle factory, but not for many 


years to come 


One of the fears that automation 
has given rise to is that people will 
be thrown out ot work. The notable 
rise of employment concurrent with 
increasing automation testifies to the 
error of this idea. The reason for this 
seeming paradox is that the growing 
importance of vehicles in the nation’s 
life has created an increased demand 
which more than compensates for the 
labor saving machinery. Also, 
sumers’ demands for greater service 


con- 


from their cars has resulted in more 
devices being added to the millions 
of cars produced every year. Auto- 
mation has caused a redistribution 
of manpower, rather than its elimi- 
nation. By doing away with monoto- 
nous work in many cases, more 
skilled workers have been needed. 
The result has been higher output 
per man-hour, utilizing more brain 
power and less muscle power. 
How far automation goes in a 
plant is dependent on engineering- 
economic factors governing cost and 
performance. The high cost of retool- 
ing and replacing machinery must be 


Photoelectric bulis-eye facilitates headlight ad- 
justment at end of Ford assembly line. Four 
Photocells are located on each arm of lowered 
barrier. When headlight beam is properly fo- 
cused, striking all four cells, the letters OK 
light up and the barrier may be raised to 
allow the car to pass 
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De Soto central control board (left) permits operator to keep watchful eye on nine miles of automatic conveyor systems. Headset and mike provize rap'd 
communications with personnel along the line. Automation control (right) at De Soto. Conveyor system employs servo to control line speed. Feedback 
loop feeds voltage difference between tachometer and master speed servo to servo controlling variable speed belt. Position synchro makes sure line is in 
proper space relation with other operations. Circled numbers refer to coriesponding points on accompanying schematic circuit 


justified by savings from 
higher production operating 
machines closer to designed capacity, 
rejects, and reduced safety 
hazards. On the other hand, higher 
maintenance militate against 
automation. The breakdown of even 
the smallest element can shut down 
the entire line 

A finished 
equipment 1s 


greater 


rates, 
fewer 


costs 


piece of automation 
made up largely of 
standard elements such as conveyors 
and transfer devices controlled by 
mechanisms arranged to obtain 
proper movement. Most of the con- 
trols are either electrical, hydraulic 
or pneumatic. In recent years elec- 
tronic controls have started to make 
headway, in spite of old-line auto 
management suspicion and lack of 
familiarity with the precocious elec- 
tronic baby. Furthermore, too few 
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qualified electronic personnel are 
available to maintain the equipment. 

An excellent example of electronic 
and servomechanism control of au- 
tomatic lines is the nine-mile con- 
veyor line at De Soto. The motor 
which drives the chain conveyor is 
coupled to the driving gear box 
through a variable speed belt ar- 
rangement. This automatically ad- 
justable belt is controlled by a servo, 
which is fed by an amplifier-recti- 
fier circuit. For instance, suppose the 
line should run at 10 jobs/hr. At this 
speed, the ac output of a tachometer 
connected to the variable belt is 
stepped up and rectified to give 100 
v. de. This voltage is balanced against 
the voltage from the master speed 
servo. If the voltages are the same, 
they cancel out, producing no feed- 
back, and the speed control servo 


Schematic of De Soto's electronic panel for automatically controlling conveyor assembly lines. Speed 
and position inputs are amplified and rectified, and fed to servo which controls a variable speed belt. 
Output, calibrated in jobs/hr., is indirectly fed back through tachometer output which is coupled to 
servo-controlled belt. At point (12) it is balanced against master speed servo (11). Voltage difference 
represents amount line should be speeded up or slowed 


TO SPEEDO 
CONTROL SERVO 


SPEED SERVO 


©; @ 


FROM TACHOMETER 


does not change the speed ratio of 
the adjustable belt. If the voltages 
are not the same, that is, if the rec- 
tified tachometer output of 90 v. 
shows a reduced conveyor speed of 
9 jobs/hr., the 10 v. difference will 
be amplified and rectified, and fed 
to the speed control servo to speed 
up the conveyor. At the same time, 
the output of a position follower 
synchro is combined with the speed 
control voltage difference to make 
sure that the conveyor position is in 
proper space relation to other lines. 

An automation system called 
“power and free” is used by Ford to 
route engines along the conveyor 
line. Suppose examination of an en- 
gine block shows that a particular 
repair job needs to be done before 
it can be accepted for a succeeding 
operation. In order to route this one 


move parts between automatic machines 
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Nerve center of Ford automated lines is relay 
memory which receives information from electric 
switches along line. It compiles data and directs 
power to steel fingers and turntables which 
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back into the bay or conveyor 
track where such repair is per- 
ned, the examiner sets an ad- 
table lever arm on the conveyor 
int holding that block. When the 
icular block approaches the bays 
which it is intended, the ad- 
table lever arm trips a switch a 
nent before or after a fixed lever 


= 
ee 
a 
-~ 
ne 
o 
me 
- 
- 
- 
~ 


searetereys 


Electronic rectifier supplies de to operate mag- 
netic chucks in Nash production machinery. 
Electron tubes also control speed of motors 


n on the conveyor mount trips a 
ond switch. The time between 
pping the first and second switches 
ioted by a relay memory circuit, 
ch determines into which bay the 
ine should be sidetracked. If the 
is already full, it is routed to 
nother. If all bays doing the de- 
ed job are temporarily full, the 
ock will keep circling until it 
mes to an empty one. 
Atmospheric pollution is prevented with West- 


nghouse Precipitron for filtering oil fumes from 
the air at Nash. lonizer requires 13 kv 
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Road Testing 


TIXHE proof of the car is in the 
driving, and the acid test is how 
it endures the road test. Automobiles 
are battered and abused over miles 
of specially designed roads, made 
of dirt, gravel, mud, and chuckholes 
They are driven through a 1000-foot 
bathtub, have their tires blown out 
with dynamite caps, and are over- 
turned going up a ramp at 50 mph 
This havoc is not wrought with ma- 
niacal glee; rather, each step is care- 
fully thought out to analyze every 
important facet of performance 
To measure car pick-up or accel- 
eration, test engineers use two sen- 
instruments: The 
oscillograph and the 


sitive time-dis- 
fifth- 


wheel speedometer. The oscillograph 


tance 


is an electronic recording instrument 
which prints speed gain as a long 
sloping line on a paper tape. It shows 
time in hundredths of a second, and 
The fifth wheel fas- 
rear of the car looks 


distance in feet 
tened to the 


Automobile acceleration during GM road test is 
measured with the assistance of time-distance 
oscillograph made by Consolidated Engineering 


like a bicycle wheel. It generates a 
voltage proportional to the speed, 
and sends the voltage to a voltmeter 
calibrated in mph. The oscillograph 
and voltmeter beside the driver pro- 
vide all that is needed for precision 
measurement of pick-up. 

Noise and vibration are ferreted 
out by magnetic tape recorders, os- 
cilloscopes, microphones and vibra- 
tion detectors. The noise being re- 
corded may be monitored by ear 
during the test to provide on-the- 
spot information, and then be ana- 
lyzed again in the lab by playing 
back the tape. 

Since electrical 
power plants, they are bound to gen- 
erate pulses which would produce 
interference to radio and TV if not 
properly shielded. Using electronic 
instruments for measuring r-f, igni- 
tion emission, antenna radiation and 
similar potential trouble spots are 
checked during road tests ° 


autos are also 


Radiation from ignition system is checked to 
see if it will cause radio or TV interference on 
General Motors Proving Grounds 


Magnecord tape recorder stores sounds picked 
up by microphones strategically located on mov- 
ing car. Playback in laboratory will permit 
further analysis 


Rear wheels of auto turn drums coupled to 
dynamometer measuring speed-torque character- 
istics. Westinghouse electronic controls simulate 
wind resistance and road grades 


Final tests at Ford use dynamometer to check 
speed at which automatic transmission shifts 
and pick-up roller to measure front wheel toe-in 
angle. Esterline-Angus recorder at right shows 
ongle 
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1953-1954 Statistics of the — 


United States homes* with:.......... 
Secondary sets in above homes....... 
Sets in business places, institutions... .. 
PN ES Gos witness ce dninie bee ewawas 
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Total radio sets in rest of world: 
North America, 10,000,000; South 
America, 10,500,000; Europe, 
69,000,000; Asia, 16,000,000; 
Australia, 5,500,000; Africa, 
DE Sohn eis eae alemae 

TOTAL cots in world 2... .ccecsccce 


PRODUCTION OF CIVILIAN RADIO SETS — 1922 TO 1953 


| Total Civilian Radio 


Sets Manufactured 

Number Retail Value 
1922 100,000 $ 5,000,000 
1923 550,000 30,000 000 
1924 1,500,000 100,000,000 
1925 2,000,000 165,000 000 
1926 1,750,000 200,000,000 
1927 1,350,000 168,000,000 
1928 3,281,000 400,000,000 
1929 4,428,000 600,000,000 
1930 3,827,800 300,000,000 
1931 3,420,000 225,000,000 
1932 3,000,000 140,000,000 
1933 3,806 000 180,500,000 
1934 4,084,000 214,500,000 
1935 6,026,800 330,192,480 
1936 8,248,000 450 000,000 
1937 8,064,780 450,000 000 
1938 6,000,000 210,000,000 
1939 10,500,000 354,000 000 
1940 11,800,000 450,000 ,00C 
1941 13,000,000 460,000 ,000 
1942 4 400 000 154,000,000 
1943 : 
1944 | . 
1945 | 500 000 20 000 000 
1946 | 14,000,000 700 ,000 000 
1947 | 17,000,000 800 000,000 
1948 | 16,000,000 700,000,000 
1949 10,000,000 500 000 000 
1950 | 14,600,000 721,000,000 
195! | 13,000,000 605,000,000 
1952 | 10,000,000 500,000 000 
1953 13,400,000 536,000,000 


WORLD 
INCOME—POPULATION 
DISTRIBUTION 


Countries on distorted map are 
plotted on scale of their 1950 
population. Density of dots 
(each represents $5 billion 
income in 1948) indicates a 
region's prosperity. U.S. has 
40.7% of $548 billion world 
income. Per-person income is: 
US., $1525; Switzerland, 
$950; New Zealand, $933; 
Canada, $895; Australia, 
$812; Sweden, $805; Den- 
mark, $781; United Kingdom, 
$777; Norway, $550; France, 
$418; Germany, $336; Italy, 
$225; U.S.S.R., $181. From 
five-year study, World Popu- 
lation and Production, by 
W. S. and E. S$. Woytinsky, re- 
cently issued by Twentieth 
Century Fund 


RADIO AND TV SETS IN U. S.; WORLD 
January 1, 1954 


Total Receiving Tubes * 


Manufactured 
Number Retail Value 
1,000,000 $ 6,000,000 
4,500,000 12,000,000 
12,000,000 36,000 000 
20,000 ,000 48,000 000 
30,000,000 58,000,000 
41,200,000 67,300,000 
50,200,000 110,250,000 
69,000,000 172,500,000 
52,000,000 119,600,000 
53,000,000 69,550,000 
44 300,000 48,730,000 
59,000,000 49,000 000 
58,000 000 36,600 000 
71,000,000 50,000,000 
98,000,000 69,000,000 
91,000,000 85 000,000 
75 000 000 93,000,000 
91,000,000 114,000,000 
,000 115,000,000 
130,000,000 143,000,000 
87,700,000 94,000 000 
17,000,000 19,000,000 
22,000,000 25,000,000 
30,000,000 35,000,000 
190 000 000 200 000,000 
220,000 000 260 000,000 
00 000 ,000 230,000,000 
200 000 000 350,000 000 


* Total tubes include those used in TV. Replacements accounted 


Number 


nN 


aN DawNN 


ANNUAL BILL OF U. S. FOR RADIO-TV 


Sale of Time By Broadcasters $ 900,000,000 


Phono Records, 200,000,000 at Retail Value 
Radio-TV Servicing and Installation: 
85 Million Replacement Receiving Tubes 
2'/2Million Replacement TV Picture Tubes 


Electricity, Batteries, etc., to Operate 148,100,000 
ae 6 I vo SS pata we bo lew au cceveeses 


13,400,000 Radio Sets, at Retail Value 
7,300,000 Television Sets, at Retail Value 


Radio-TV Component Parts, Antennas, Accessories... 


Radio Talent Costs 
... 48,000,000 26,500,000 
... 36,000,000 650,000 
... 7,500,000 850,000 
... 29,000,000 oe 
. .. 120,500,000 28,000,000 
ee 148,500,000 
Labor 
TOTAL 
ee 114,500,000 €*Note 
ine 263,000,000 


Automobile Sets 
Manufactured 


34,000 $ 3,000, 
108,000 5,940 
143,000 7,150 
724:000 28.598, 
780,000 28,000 

1,125,000 54/562. 
412,000 69,188,000 

1,750,000 87.500 
00,000 32,000,000 
200,000 48,000,000 

000 60,000,000 
000,000 70,000,000 
50,000 12,250,000 
00,000 72,000,00 
500.000 150,000, 
"800,000 200000: 
500,000 240,000: 
760,000 248.000 .000 
800,000 255,000,000 
750,000 148,000,000 
800,000 


for about 23% in 1952. 


@ 5.0 BILLION DOLLARS 
© 2.5 BULLION DOLLARS 


Caldwell-Clements’ 
whether individual or family, 
ment-hotels and 


includes 
and includes permanent residents 
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59,340,000 


| 120,500,000 
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HONS OF DOLLARS 


» | V-Radio-Electronic Industries 


Germanium Diodes Used in 1953 


— 
VITAL TELEVISION STATISTICS 1946-1953 
0¢ Receiving Tub Total TV Total Re- 
0¢ Total TV Sets used ta teow TV Sets Meters Tubes ceiving Sets oe 
Manufactured and for Replacement Manufactured Peace sh Prony: oh 
D0¢ Number Retail Value | Number Retail Value | Number Retail Value AM-FM.TV Air 
DOC 1946 | 10,000 $ 5,000,000 | 350,000 $ $88,000| 20,000 $ 100,000 14,010,000 | 5 
00¢ 1947 | 250,000 100 000 000 8,500 000 15,000 000 300,000 150,000 | 17,250,000 20 
00C 1948 | 1,000,000 350,000,000 | 32,200,000 53,000,000 1,500,000 75 000 000 17,000,000 Ad 
1949 | 3,000,000 950,000,000 | 87,000,000 146,000,000 | 3,500,000 210,000,000 | 13,000,000 100 
1950 | 7,500 000 2,700,000 000 | 225,000,000 378,000,000 | 8,000,000 400 000 000 22,100,000 107 
00c 1951 5 600,000 2,100,000 000 | 161,000,000 270,000,000 | 6,000,000 300 000 000 19,100,000 108 
00¢ 1952 6,300 000 2,360,000 000 | 168,000,000 380,000,000 _ 6,500,000 260,000,000 16,300,000 123 
00C 1953 7,300,000 1,675,000,000 | 210,000,000 400,000,000 | 9,000,000 36,000 000 20,700,000 350 
= Electricity Generated in US 1/6 educational (schools, institutions) 
, 3 million transcription discs (all types) 
00C tal public supply in thousands of kilowatt-hours Appr. cost $7.5 million : 
, 953 442,000,000 New Equipment 
2 398,924,000 . . Replacements . 
pe 370, 234.364 1953 Production of Radio-TV Pre ae 
95 329,141,343 . 
” Np AO) OT ERM: ey siege Tubes and Accessories Other 
was $250,000, 006 Total 


TV PICTURE TUBES 
Total Units 
Retail Value . 


9,000,000 


TV Sets Produced By Tube Sizes 
$360,000,000 


1947-1953 RADIO BATTERIES 
be Size "47-52 53 Total Units 22,000,000 
8 : 275,000 Retail Value ..... eae $65,000,000 
ack 2,000,000 PHONOGRAPH RECORDS 
_ er 1.190 Total Units 200,000,000 
5-16-17” . 13,225,000 Retail Value .... $250,000,000 
6-17-18” Sens 2,000,000 
9-20-21” 4,985,000 5,000,000 PHONOGRAPHS , 
Over 21” 75.000 (Players, combinations) 
22-25" .. 225,000 MES sos at oe are 3,600,000 
26” & over renee wee 44,600 Welee ikki cx. ; $162,000,000 
4 ar ° ..e+ 23,660,000 7,226,690 HOME RECORDERS 
q Units 300,000 
SOUND RECORDING—1953 wehen $54,000,000 


4 billion feet of magnetic tape 

Appr. cost $9 million 

Tape markets: 
1/3 radio, TV, movies, commercial recording 
1/3 home recording 
1/6 industrial (computers, instrumentation, etc.) 


1953 ELECTRONIC INDUSTRIES OUTPUT EXCEEDS $5 BILLION 


These curves show (1) pre-war scale of home radio produc- 
‘ tion, (2) tremendous rise of military production during war 
: years—with erasure of civilian radio, (3) sudden cutback of 
military radio after V-J day with resumption of civilian radio, 
4) rising volume of TV output with contraction of radio, (5) 


Additional Statistics for the 
Electronic Industries on page 3 


In 1944-45, 


however, 


tion. 


figure, includes production 
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1944 PEAK 
$4,673,000 000 
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if T T 


recent and future increases in military and defense 
output of industry was $4.6 billion. 
from plants 
mally engaged in radio manufacture. The 1953 peak exceeds 
$5 billion with more than $3 billion for military production 


produc- 
That 


not nor- 


Total 
TV Sets 
in use 
in U.S. 


8,000 
250,000 
1,000,000 
4,000,000 
10,500,000 
15,750,000 
22,000,000 
28,000,000 


15,720,000 
490,000 
450,000 

85,000 


16,745,000 
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'44 '45 1 |'46 ‘a7 ‘48 1 '49 ‘50 ry =). ae ‘54 
Moy 81945 |! | Sept. 2, 1945 Sept. 30,1948! Feb. 15, 1950 April 14, 1952 
VICTORY IN_} = |___ VICTORY IN TV FREEZE 108 TV STATIONS TV FREEZE 
EUROPE PACIFIC IMPOSED ON.-THE-AIR LIFTED 
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BILLIONS OF DOLLARS 


PRODUCTION OF PRINCIPAL COMPONENTS USED in 


RADIO-TV RECEIVERS 
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lagnetic Tape 


emonstrations at RCA Prince- 
~~ in Labs. prove practicability 
f recording video in both 
black-and-white as well as 

color on magnetic tape 


By BERNARD F. OSBAHR 


Executive Editor 


AST month the Radio Corpora- 

4 tion of America officially dem- 

onstrated its video magnetic-tape 
ecording equipment for the first 
time. The highly successful tests, 
conducted at the David Sarnoff Re- 
search Center in Princeton, N. J., on 


ee rartact | | 
? Sears 


Pe tsrspeye 


t 


REPRODUCING 
AMPLIFIER 


— Dec. 1, involved both black-and- 
- white and color-TV signals. Brig ee 
Gen. David Sarnoff, Chairman of the — ig : . 
Board, heralded the achievement as ie T 
the first major step into an era of Laboratory equipment used for first video recording demonstration. Dr. Harry F. Olson, who headed 
electronic photography, where nei- Posi research me — nee Ww. = Houghton are shown. In commercial installations only first 
; three equipment racks wou e required. 
ther photographic development or ting ’ 
processing techniques are necessary Heart of the new development lies in the design 
' . Cenc pen — ts . . " wasnt de of the recording heads, as shown by J. Zenel. 
; [The commercial cousins to this re- Present equipment permits recording 3 MC bands 
) search prototype equipment are not in two channels for b-w, five for color-TV. 
) . ‘ , ‘ 
, expected to be available for about Diagram contrasts video recording steps on mag- 
4 another two years, and then only for netic tape against film. Video magnetic tape 
6 broadeast and for commercial re- tegen dle cenggantcclbngaed sccoalnns- omeree 
5 C : J 9 in motion picture, military, industry, education, 
1 (Continued on page 124) and ultimately in home-movie fields. 
6 oe senshi 
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pe the need was first deter- 
mined, there have been two 
general approaches to high ambient 
temperature electronics. One is to 
provide external cooling means; in 
the case of very high ambient tem- 
peratures this usually involves 
bulky and expensive equipment. The 
other is to find components, circuits, 
and systems capable of operating in 
the desired temperature range. For 
our application small volume was de- 
sirable so that the latter course was 
taken. 
These are the general specifica- 
tions set up for the equipment: 
Maximum operating temperature: 
200°C. 
Size: Minimum 
Functions: Standard computer op- 
erations, subtraction, multiplica- 
tion, and division 
Input: Analog in nature 
Speed: Medium 
When considering what form the 
machine should take, a most inviting 
possibility, noting the analog input, 
is the analog computer. However, 
when one realizes that an analog ma- 
chine carries its data as a signal am- 


By JOHN F. KOCH, JR. 
and GEORGE C. HAND, JR. 
Technitrol Engineering Co. 
2751 N. Fourth St. 
Philadelphia 33, Penna. 


plitude and that this signal must be 
developed components of 
many and varying temperature co- 
efficients, our choice of a digital ap- 
proach is made clear. 

The speed requirements, being 
rather mild for a digital computer, 
allowed us to use a serial data trans- 
mission system, thus realizing the 
economy of vacuum tubes and com- 
ponents inherent in this system over 
the corresponding parallel type. 

Once the primary decisions had 
been made, the proposed design 
crystallized as follows: 

The machine was to be of the 
serial type, using binary notation. 
For the long time delay required in 
a serial register, we would use a solid 
acoustic delay line of fused quartz. 
The electronic circuitry, normally 


across 


82 


Fig. 2: High temperature delay line and pulse transformer are silicone resin impregnated 
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Computer Circuits for 


Carefully selected components provide reliable 
Design and performance of circuits from simple 


using vast numbers of crystal diodes, 
was modified to a combination of 
vacuum tube logical elements similar 
to those developed for EDVAC, and 
vacuum diode elements in the SEAC 
tradition, since no crystal diodes 
were, or are, available for operation 
at 200° C. We even went back to the 
granddaddy of them all, ENIAC, for 


RNING GLASS CAPACITOR 


WELWYN WIRE WOUND RESISTOR — 5 
a ae 


——- 


Fig. 1: Typical temperature characteristics 
for both resistor and capacitor components 


some ideas. This was in June of 1951. 

Some comment must be made on 
the state of the art at that time. 
The magic number 200° C. was being 
whispered about in hushed rumors. 
Component manufacturers, having 
been hurt in the past by over-opti- 
mism, were holding fast to their con- 
servative ratings. Some laboratories 
had made high temperature studies 
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of materials and components with 
encouraging results. One Govern- 
ment laboratory told us, in no un- 
certain terms, that no capacitor, then 
manufactured or under development, 
would operate at 200° C. The situa- 
tion, to put it mildly, was confused 
Faced with a great lack of data, we 
began a program of testing the most 
promising commercial component 

The object was to buy what we 
could and to develop what was not 
available. 


Components 


Components have been in a rapid 
state of development for the past 
decade. Initiated by the militar 
aided by the growth of TV, and stim- 
ulated by the computer industry, th s 
development toward more reliab« 
components at a reasonable cost has 
done much for the development en- 
gineer. Even as we worked on tl « 
computer, new components we’ 
continually appearing, some of which 
have made our job considérab 5 
easier. 

Let us consider specifically  th« 
case of the resistor. In the begir - 
ning there was one manufacture’ 
Welwyn Electronic Components, Lt | 
who was making a resistor rated fur 
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fig. 3: Component mounting boards are riveted to ‘‘L'’ bracket to form sub-chassis. Note interwiring 


High Temperatures 


operation of serial digital computer at 200°C ambient. 
coincidence gates to complex acoustic delays discussed 


yperation at and above 200° C. This 
nit is a miniature wirewound re- 
istor with a vitreous enamel insula- 
tion and is available in three-, six- 
nd ten-watt sizes. The three-watt 
esistor has resistance values up to 
,000 ohms, and is about the size of a 
tandard half-watt resistor. We have 
ised the Welwyn resistors with ex- 
ellent results wherever low resist- 
nce and/or higher power dissipa- 
ion were required. 
The Welwyn Co. was located in 
England and it was felt that a do- 
estic source of components was 
‘cessary. Also, we require consid- 
ably higher values of resistance 
han were available in miniature 
irewound types. 
It was known that deposited car- 
yn resistors had been run at ex- 
eme temperatures in a vacuum. We 
asoned that an adequate impreg- 
iting varnish would enable this 
pe to perform at 200° C. Samples 
several different deposited carbon 
id deposited metal resistors were 
tained and testing was begun. 
imples of high temperature var- 
shes and a silicone resin were also 
ocured with the thought of modi- 
ing the original components. 
The early stages of the testing 
ogram met with limited success. 
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One deposited carbon resistor op- 
erated with reasonable reliability at 
high temperatures, but failed at our 
low temperature limit due to crack- 
ing and peeling of the insulation. A 
hermetically sealed type did well 
until the solder seals softened near 
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Fig. 4: Circuit of computer coincidence gate 


200° C. A deposited metal resistor 
would perform reasonably over the 
temperature range, but exhibited a 
slight permanent change after each 
temperature cycle. This, the manu- 
facturer claims, is due to the metal 
diffusing into the ceramic core at ex- 
treme temperatures. 


as to obtain 
without 


We had gone so far 
deposited carbon 
any insulation and to treat them 
with silicone combination 
which was satisfactory. About this 
time the International Resistance Co 
introduced their type DCC half-watt 
deposited carbon resistor, soon fol- 
lowed by the BOC Borocarbon type. 
Both of these resistors passed our 


resistors 


resin, a 


acceptance tests and have been used 
throughout the machine 


Test Conditions 


In deference to the manufacturers’ 
conservative specifications, it would 
be wise to state our test conditions 
and the general use to which resis- 
tors were put in the computer. In a 
typical test, four resistance values 
were tested to give coverage of the 
range of resistors used. Four resis- 
tors of each value were tested. The 
test consisted of five temperature 
cycles with data taken by a preci- 
sion bridge at selected points in each 
cycle. During the tests, the resistors 
were under no load. In service in 
the machine, the resistors were well 
derated and the majority were used 
under pulse loading, thereby receiv- 


Fig. 5: Logical diagram of two-input adder 


ing additional derating by the duty 
cycle factor. An average loading of 
lg watt is fairly common. 

Recently, several manufacturers 
have placed on the market resistors 
capable of operating to our specifica- 
tion. “Stablohms,” produced by 
Chase Resistor Co. of Moorestown, 
N.J., and “Carbon Coat” resistors 
made by the Electra Manufacturing 
Co. of Kansas City, Mo., have been 
used to some extent in the machine. 

Finding a high temperature capac- 
itor was considerably easier. Two 
manufacturers, Corning Glass Works 
and Vitramon, Inc., advertised small 
fixed capacitors rated for 200° C. 
Both types have been used success- 
fully, although we have found it ad- 
visable to use a voltage derating fac- 
tor of four. Shorting at 200° C. is 
then practically non-existent. Larger 
capacitors, for general purpose by- 
passing, have been made by using 
teflon as a dielectric in a standard 
tubular type capacitor. These units 
were developed for a Government 
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COMPUTER CIRCUITS 
agency and, subsequently, supplied 
to us. 

While speaking of resistors and ca- 
pacitors, it is well to examine their 
temperature coefficients. Fig. 1 shows 
a group of typical temperature co- 
efficients of the components we used. 
Note that for normal type 
computer circuits, variations such as 
are shown here are negligible, but in 
some special circuits, resistance-ca- 


pulse 


pacitance time constants are impor- 
tant. The curves indicate that there 
is a choice of temperature coefficients 
which enabled us to compensate, 
within a narrow range, our temper- 
ature sensitive circuits. 

Fortunately, suitable vacuum tubes 
were available at the conception of 
“reliable” 


the program. The special 


Fig. 6: Temperature effect on gate circuit out- 


put is practically same at 30° and 200 € 


lines of subminiature vacuum tubes, 
made by both Raytheon and Syl- 
vania, when used with good thermal 
conducting mounts, have proven 
very satisfactory. Both showed neg- 
ligible operational failures through- 
out our work. New tube types re- 
cently introduced have made our job 
easier. We have the highest regard 
for these tube types. Out of approxi- 
mately 400 tubes used, we have had 
about 5% failures, even after many 
hours of 200° C. operation. The bulk 
of these failures was mechanical 
breakage of the leads during as- 
sembly. 

The search for high temperature 
electronic components must extend 
to the smallest details of wire, solder, 
and insulating materials. These ele- 
ments again show the continuous im- 
provement that the industry is mak- 
ing in new materials. For example, 
take the problem of hookup wire. In 
the beginning, we had: some expen- 
sive teflon covered wire and some 
fiberglass sleeving loosely bound 
with silicone. Midway in the devel- 
opment, a silicone rubber impreg- 
nated fiberglass sleeving became 
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(Continued ) 


available and has proven reliable 
and much easier to handle. Teflon 
covered wire in colors which will 
stand 200° C. is now available. If we 
had had this in time, the units could 
have been made more attractive and 
easier to service. 


High Temperature Solder 


A circuit is no more reliable than 
its connections, and a good high tem- 
perature solder was one of our most 
annoying problems. Time after time 
our tests were interrupted when, at 
a local hot spot, a soldered joint 
would fail. We were desperately 
considering welded wiring when Di- 
vision Lead Co. made available their 
285 flux-cored high-temperature 
solder. We have used 285 ever 
since, with no serious trouble. With 
repeated soldering, a joint does have 
a tendency to become crystallized, at 
which point it must be cleaned and 
new solder used. 

For component mounting boards, 
we were fortunate to find a silicone 
fiberglass laminate which has proven 
satisfactory from the beginning. 

We have had the good fortune to 
be able to use a large number of 
commercial components in this ma- 
chine. There have been, however, a 
few items which had to be developed 
in our laboratory. One of these was 
the pulse transformer. It is rela- 
tively easy to specify the primary 
inductance and turns ratio for a 
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Fig. 7: Output characteristic of quartz delay 
line. High temperature softens bonding agent 


given transformer application. The 
job here was to construct the trans- 
former of high-temperature mate- 
rials. 

A ferrite cup core was supplied t 
us by General Ceramics and Steatite 
Co., Keasby, N. J. The material 
“Ferramic B,” has a curie point hig 
enough to assure no loss of magnetic 
properties at 200° C. We designed 
three-slotted bobbin of teflon and 
wound the transformer with Cero 
“T.”’ ceramic, and teflon-coated mag- 
net wire made by Sprague Electric 
Co. The wound bobbins were im- 
pregnated with silicone resin and the 
transformer assembled as shown in 
Fig. 2. You will notice that the leads 
are protected by fiberglass sleeving 
since this is the most fragile point o! 
the completed assembly. 

The other component shown in Fig 
2 is a continuously wound electrical 
delay line. We have been manufac- 
turing these lines for some time fo 

(Continued on page 131) 


Fig. 8: Video amplifier inserted between output of bandpass amplifier and rest of computer 
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FM/EM TELEMETERING 


Building block’’ arrangement of standard subassemblies allows versatile use in 
reliability built into measurement systems for rockets 


iferent installations. High 


By W. J. MAYO-WELLS 
{pplied Physics Laboratory 
The Johns Hopkins University 
8621 Georgia Ave. 
Silver Spring, Md. 


‘ART TWO OF TWO PARTS 


i 


Fp) ART One of this article, pub- 


lished in the December 1953 is- 
yf TELE=-TECH & ELECTRONIC 
YUSTRIES, described the basic 
ents used in FM/FM telemeter- 
In this final part, equipment cir- 
u and 


system operation are 


-ed. 
Veasurement of Temperature: 
ips to measure temperatures 


rfaces, liquids, and compart- 
ts are viewed at positions (E), 
and (C) on Fig. 3. All these 
range of 500°- 
F. For higher temperatures, up 
000° F, thermocouples, an ex- 
e of which is shown at (L) on 
1, are employed. 
e former type of pickups are 
tance thermometers whose re- 
ince changes with temperature. 
se pickups are connected to 
stable fixed resistors to form 
ur arm bridge, with one arm 
isting of a series element of a 
ip and a fixed The 
ip may also be shunted by an- 
resistor to adjust the sensi- 


a maximum 


resistor. 


ese bridges may be used in two 
net applications. In one the 
ze output and the input is con- 
‘d directly to a_bridge-con- 
ed oscillator as shown in two 
s at (L) on Fig. 1, and with 
ircuit on Fig. 12. This oscillator 
phase shift type with the bridge 
ing a part of the phase shift- 
ietwork. The sensitivity is such 
a change of +0.5% in a bridge 
effective resistance produces 
'% shift in the oscillation fre- 
y. The bridge is coupled to the 
itor by two sub-ouncer trans- 
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formers seen on the right hand 
view 
The second method is’ useful 


vhen a number of bridges may be 
sampled in turn. The 
now excited with de 
puts 

switch 


bridges are 
and their out- 
sampled by a commutator- 
twice in before 


passing to the next bridge. The sec- 


succession 


ond time the bridge output is sam- 
pled with a connection so 
that the resultant signal of the com- 


reverse 


mutator 1S a series Of square Waves. 
These may be amplified in a special 
a.c. square wave amplifier, the cir- 
cuit of which is shown in Fig. 138, 
and the unit at (F) on Fig. 1. This 
amplifier has a maximum gain of 
100. It is always used with a special 
input transformer packaged as a 
separate unit and viewed at (1) in 
Fig. 2. The output of the amplifie 
may be used to either 
subcar- 


modulate 
controlled 
This 


type ol voltage 


rier oscillator second method 


the 
signal 
and eliminating the need for a re- 


may be varied by exciting 


bridges with a sinusoidal ac 


versing action in the switch. 
Calibration of the channel is ac- 
complished by inserting a standard 
series of bridges in place of the 
temperature bridge. 
Thermocouple 
telemetered by 


outputs 
the bidirectional 
commutation system, with no exci- 


may be 


tation required, and the thermocou- 
ple output direc- 
tions A 


however, is to 


two 
usual method 
use a saturable re- 
(K) on Fig. 4, 
its accompanying oscillator shown at 
(E). The saturable reactor is show: 
diagrammatically in Fig. 14. The two 


outer 


sampled in 
more 
and 


actor shown at 


coils form the inductance ot 
grid circuits of the 


middle leg 


from the 


and 
The 


the current 


the plate 
oscillator carries 
thermo- 


couple and a biasing coil. These two 


coil 


coils are wound on a brass sleeve 


Fig. 12: Phase shift oscillator with bridge forming a part of the phase shifting network 
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Fig. 13: Output of square-wave amplifier with gain of 100 may be used to modulate oscillator 
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FM/ FM TELEMETERING 


which acts as a short-circuited turn 
and serves to alternate the flux from 
the plate and grid coils out of this 
leg. The subcarrier oscillator is of 
the Hartley type and its circuit is 
shown on Fig. 15. 

Measurement of Strain: Stresses 
and strains are measured by two 
methods. One involves the 
the bonded strain gage with a nomi- 
nal resistance under no strain of 120 
ohms. These gauges are built up in- 
to bridges in a similar technique to 
that used in applying the resistance 
thermometers. Both the bridge con- 
trolled oscillator and the bidirec- 
tional commutation with dc excita- 
tion and _ voltage oscillator are 
employed. The normal sensitivity 
for a single active arm bridge is 

R/R 0.005 and for four active 
arms /\ R/R = +0.00125 when used 
with the phase shift oscillator to ob- 
tain full bandwidth. As mentioned 
earlier, the bridge controlled oscilla- 
tor is necessarily more complex than 
the inductance or voltage modulated 
types and occupies an extra section 


use of 


of the standard plug-in or jack 
strip. 
Fig 
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(Continued) 


The second method employed 
where a telemetering dynamometer 
may be built into a mechanical force 
system uses a pickup, two examples 
of which are shown at (O) and (P) 
on Fig. 3. These pickups, and other 
models designed for specific applica- 
tions are of the variable inductance 
type and operate in conjunction with 
the Hartley inductance-modulated 
oscillator described under Pressure 
Measurement. In the dynamom- 
eters pictured, force is applied to 


the ring which is distorted. This 
distortion varies the air gap be- 
tween the E coil and mu-metal 


pad mounted in opposition at two 
points 180° apart around the ring 
circumference. 

Other Measurements: Many other 
types of measurand have been tele- 
metered including: (a) By induct- 
ance pickups: angular acceleration, 
gyro position autosyn position and 
valve movements. (b) By voltage 
oscillators: cosmic ray pulses and 
magnetic data converted into dc sig- 
nals. (c) By the optical-electronic 
pickup shown at (J) on Fig. 2: liq- 
uid flow. In this last measurement 
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a light beam is interrupted by a 
small light-weight propellor turned 
by the liquid flow, and the energy 
experienced by an appropriately 
placed photo-cell converted into an 
ac signal which is in turn amplified 
ac signal which is amplified and 
used to modulate a multivibrator. 

Commutator-Switches: Examples 
of the commutators are shown at 
(M) on Fig. 4 and at (F) and (G) 
on Fig. 2. Some commutators are 
manufactured with the number of 
pins double the number of contacts 
required for switching. Thus a dead 
pin or in some cases a grounded pin 
is interposed between each pair of 
live contacts. This aids in the prob- 
lems of isolation although all 
switching is done at low impedance 
whenever possible. More usually 
a “make-before-break” operation 
of the revolving switch contact is 
preferred. The unit shown at (M) 
has two decks with 30 active con- 
tacts and 4 poles per deck. It is 
driven by a 27-volt motion for 5 
rps operation, and this may be re- 
duced to 21, 17, and 12 volts for 4, 
3, and 2 rps respectively. Commu- 
tators besides switching channels 
are useful to provide “in-flight cali- 
bration” of voltage modulated 
oscillators. 


. 14: (I) Two outer coils of saturable reactor form plate and grid inductance of oscillator. Fig. 15: (r) Subcarrier Hartley-type oscillator 


Fig. 16: (I) R-F transmitter contains pentode modulator, triode oscillator, and triode amplifier. Fig. 17: (r) Block diagram of test rocket 
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Fig. 18: (I) Block diagram of 10-band ground station telemetering equipment. Fig. 19: (r) Eight-turn helical antenna has 8 to 12 db gain 


R-F Transmitters: The combined 
outputs of a group of subcarrier os- 
cillators are used to modulate an 
r-f transmitter. An older model us- 
ing miniature tubes is shown at (B) 
on Fig. 2, and a second type at (B) 
and (D) on Fig. 4. All these models 
have much the same characteristics 
except for size and shape as the one 
to be described shown at (A) on 
Fig. 2. This transmitter operates in 
the 200 mc band, and is tuneable 
over some 10 mc. It delivers 2 watts 
to the antenna system, and is devi- 
ated +50 xc for each volt r.m.s. of 
modulation within the band 300 cps 
to 100 kc. The maximum total dis- 
tortion allowable under the specifi- 
cation is 2% for 2 volt input of 3 Kc 
and at minimum power rating. Gen- 
eral operating conditions are well 
below this figure. The unit operates 
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Fig. 20: Pulse-averaging discriminator are linear to 0.1% over the subcarrier bands 


on 180 vde at 55 ma and 6.0 v. at 
600 ma. A diagram of the circuit is 
given in Fig. 16. The stages are a 
pentode reactance modulator, a tri- 
ode oscillator, and a triode ampli- 
fier, and all employ commercially 
available subminiature tubes. 


A version of this transmitter de- 
livering 0.5 watt has been con- 
structed to operate with 1% filament 
volt hearing aid tubes. 

Antenna System: Shown at 
on Fig. 


(C) 
4 is a coupling device for 
(Continued on page 138) 


Philco Develops “Surface-Barrier” Transistor 


EFORE a joint meeting of the 

Franklin Institute and the Phila- 
delphia section of the IRE, three 
Philco research engineers presented 
papers on what Philco called the 
“surface-barrier” transistor. The 
speakers were: W. E. Bradley, tech- 
nical director of Research; W. H. 
Forster, research coordinator and 
J. B. Angell. 

This was the first of what is hoped 
will be a series of releases on the 
progress in the Philco laboratories 
on transistors. The research in this 
new and important field which was 
initiated more than two years ago, 
was partially sponsored by the Bu- 
reau of Ships, Dept. of Navy. 

At a press preview Leslie J. 
Woods, vice president-director of 
Research and Engineering addressed 
the group as did David B. Smith, vice 
president-Research, on the technical 
advance in the transistor art made 


TELE-TECH & ELECTRONIC INDUSTRIES * January 1954 


possible by the new developments at 
Philco. 

What is the ‘“Surface-Barrier” 
Transistor? The word “transistor” 
first used by the Bell Labs., where 
the device was invented, means an 
electrical semiconductor which, in 
many electronic applications, is ca- 
pable of performing the duties of the 


well known vacuum tube. Engineers 
are familiar with the point-contact 
type, the junction and the alloy type 
of transistor. The “surface-barrier” 
type, shown in Fig. 1, is said to en- 
joy the good points of the other 
types and be free from some of their 
disadvantages. 
(Continued on page 112) 


Fig. 1: (1) Cross-section of etched and plated wafer. Fig. 2: (r) Transistor with and without case 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Hour Set System 
for Studio Clocks 


LARRY CRISSMAN, Western Elec- 
tric Co., Winston-Salem, N.C. 


A means is often desired whereby 
several studio clocks can be set 
hourly from a master clock at the 
transmitter. This system* utilizes the 
minute and second hands to close a 
switch which in turn operates a re- 
lay. 

Just below the 12 mark on the 
clock face is a small switch lever. 
The tip of the second hand is bent 
back forming a flat “lifter.” Normally 
the hand and “lifter” pass in front 
of, and over, the switch lever. On 
the hour the switch lever is lifted 
by the cam on the hour hand to a 
point where the second hand lifte: 
will pass under the switch lever. The 
lever is lifted slightly as the second 
hand “lifter” passes under. This mo- 
mentarily closes the contact points 
of the switch. 

A discarded automotive type fuel 
gauge dash unit was modified to 
serve as a switch. When lever B is 
lifted sufficiently, contacts A close. 
Power to operate the setting relay is 
obtained from the master clock 
winding batteries. This type of clock 
is provided with a setting mechan- 
ism which is replaced by the relay 
contacts to be operated by pushbut- 
ton. 


*Developed at KSAC, Manhattan, Kans 


Simplex Telephone 
Signaling System 
ROBERT FLORY, Chief Engineer, 
WVBR, Ithaca, N.Y. 
4 gue: student radio station at Cor- 
nell University, WVBR, uses 


many remote lines for sporting 


Remote amplifier equipment for simplex 


NORMALLY OPEN 
“PUSH TO TALK” ‘ 


SWITCH 


SWITCH 

| a prs ch SETTING 
| CLOCK RELAY 
| ea 

\“ PRIVATE STUDIO- TRANSMITTER 

PHONE LINE 
—— 
e SS 


Slave and master clock connections made using one side of private phone line 


‘ 4, 


2 7 


Close up of clock face showing switch lever and lifter. Right setting relays switch 


events and other special broadcasts. 
Because of this, simplex telephone 
operation is frequently used. To 
make the use of simplex telephone 
more convenient, a signalling system 
has been devised which does not re- 
quire the large ac currents necessary 
to operate a telephone bell. The dia- 
grams show how the equipment for 
simplex operation is installed in a 
remote amplifier and studio console. 

The telephone battery is normally 
connected to the line. The battery 
cuts off the 6AT6 except when the 
studio engineer pushes the “call re- 
mote” button. When this switch is 
pushed, the battery is no longer 
connected to the telephone circuit 
and the 6AT6 conducts. When the 
6AT6 conducts, the voltage drop 
across the 39K plate resistor is suf- 
ficient to strike the neon lamp 
mounted on the remote amplifier 
panel. Thus the remote engineer is 
notified that the studio engineer 
wishes to speak to him on the sim- 
plex telephone. 

If the remote engineer wants to 
call the studio engineer, he pushes 
the “push-to-talk” button on the 
simplex handset, completing the 
telephone circuit. The current flow- 
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ing in the telephone circuit causes 
the normally open relay to close, 
lighting the “remote calling” light 
on the studio console. The relay 
must have an impedance which is 
low compared to the _ telephone 
handsets and must close on the 
telephone circuit “talking” current. 

This system has operated suc- 
cessfully on telephone lines as long 
as five miles for more than a year. 


REMOTE COIL IN STUDIO 
LINES FRO WE. HNIC 
REMOTE 
TELEPHONE 
HANDSET 
~ PILOT LIGHT ON CONSOLE 
* 
EC 


"REMOTE CALLING” SIGNAL 


PUSH B N —___—{T)_. 
IN CONSOLE — 
PUSH TO CALL > 6.3 VA 
REMOTE Ts —_—_—_—"> 
\| 
1] 
i 
RELAY 


Simplex studio console equipment circuit 


The only power consumed continu- 
ously is by the heater of the 6AT6. 
The plate current flows only when 
the remote engineer is being sig- 
nalled. To conserve heater power, a 
junction transistor can be used to 
operate a plate relay. 
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Cue Circuits 


: J. N. LaFRENIERE, Technical 
f Director, WPEP, Taunton, Mass. 


Gates SA-40 console with cue 
output from the three turntable 
channels provided by Daven ladder 
attenuators with “Q” control is used 


: at WPEP. Since we operate only 
) two turntables, our tape equipment 
‘ has been connected to the third 


turntable input through a 20 db pad 
and an isolation transformer. This 
arrangement provides a_ handy 
means for cueing tapes before air- 
time. 
Because the input impedance oi 
our cue amplifier is high and im- 
pedance matching is unimportant in 
| such a circuit, several other circuits 
may be connected to the cue sys- 
tem. The order phone outputs for 
the remote and network lines were 


es 


| tied to the cue amplifier input, pro- 
viding an override type cue signal 
: from any line whose key is in the 


“monitor-phone” position and obvi- 
ating the switch of the regular 
monitor amplifier input for this 
purpose. Talkback to the remotes is 
accomplished in the usual manner 
by using the “audition” position of 
the control room mike key, and 
feeding the monitor amplifier out- 
put to the line 


Adding Monitor 
to Tape Recorder 


es EVERETT A. THOMPKINS, Chief 
. Engineer, KTSW, Emporia, Kan. 
-™ FTER some use of a Magnacorder 
is PT6-VA, “Voyager,” desired to 
ne add a speaker for monitoring pur- 
ini poses. There is very little room left 
a in the case after the amplifier and 
a mechanism are mounted, this caused 
ng us to spend some time measuring 
ser. and planning the location of the am- 
plifier and speaker. Also desirable 
a was a different arrangement for in- 
put and output sockets, because 
much of our recording is done from 
lines. 

First, we removed the 600 ohm 
output socket. In an aluminum box, 
4x149x144, were mounted two Am- 
phenol 91-PC3F sockets for output 
and input connections to the unit. In 
this box is mounted a bridging “o” 

_ pad with it’s input connected to a 
Hubbell 7567 cable plug. This plug in 
turn connects to an adapter made of 

i a Hubbell female cable type 7555, 


T6 mounted as close to a XL-3-12 Can- 
Re non plug as possible. This adapter is 


nen 

ig used for the line pad input, or any 
: a of our microphones direct, as we use 
vm Hubbell plugs on all of our micro- 


phones. 
The amplifier is mounted in a 414x 
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Adding different input and output sockets and monitor speaker to Magnecord PT6-VA 


Sloxile chassis directly above the 
recorder and microphone receptacles. 
All connections to this box plug in 
for future servicing of the units. We 
used an Amphenol Socket 80-PC2 
for input, a Jones P-304AB for volt- 
age supply from the Magnacorder, 
and an Amphenol 75-PC1M for 
output to the speaker transformer. 
The speaker was a 4” PM. 

The three receptacles and volume 
control were mounted on the 114” 
side of the chassis; with the volume 
control on the top for easy acces- 
sibilitv. The input and supply are on 
the opposite side, so the Recorder, 
Microphone and Bridge-In, can still 
be used. These have to be mounted 
as far apart, as possible. The output 
is on the inside, near the top corner, 


Transformer laminations suitably mounted 


so the line output and input plugs 
can be removed. 

The speaker and transformer were 
placed in a box 5x5x2% and 
mounted to the side of the recorder 
case next to the motor. With care 
in measurements and constructional 
mounting, the newly constructed 
units can be mounted within the 
“Voyager” case and it can still be 
closed for moving to remote record- 
ing locations. 


Bulk Eraser 
B. J. HARRIS, Chief Engineer, 
KPFA, Berkeley, Calif 
TTE built the illustrated bulk 
\ eraser to insure recording on 
clean tapes. The flux generator was 
(Continued on page 110) 


and wound make highly efficient eraser 


WINDING: FILL SPACE WITH “14 
ENAMELED WIRE(ABOUT 200 TURNS) 
USE 2"WINDING WIDTH,AND FISHPAPER 
BETWEEN LAYERS. 


CLAMP TO 
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“Leningrad” 


Schematic diagram and 
chassis photos provided by 
U.S. Air Force offer Ameri- 
can electronic engineers 
opportunity to compare 
foreign design techniques 


(Left) A. C€. Omberg, Engineering Director of 
Bendix Radio Div., Baltimore, Md, demonstrates 
the “Leningrad” T-2 while being interviewed by 
T. White of WBAL-TV. Set has single channel, 
uses 32 tubes and would cost about $400 in 
the United States. Picture tube has 8-in. screen 
which emits sickly green hue. 


(Below) Complete schematic diagram of the 
receiver. Note equivalent tube type list 
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1. & 2. Manufacturing mark 7. TV chassis serial No 1. to 4. Manufacturing mark 8. 15KV clear plastic cap 
3. AM tuner Serial No 8. Interlock, Female Conn >. Focus coil 9. Sleeved resistor, R121 
' 4. Hi-V Diode Access Door 9. Power supply serial No 6. Deflection coils 10-12. Manufacturing mark 
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Rear view of Russian receiver's interior 
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Front quarter view of the television chassis 
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Power supply chassis, top view 


& 


Top view of the TV receiver chassis 


1. 6AC7 - RF Amp Horizontal Sync. Amp 23. 6X6 - Sound Discriminator 31. 6F6 - Vertical Sweep Qut- 1. Hor. Sweep Access Panelg15. Sleeved Resistor 
2. 615 - Local Os 12. 6AG7 - Video Output Amp. 24. 6SJ7 - Audio Preamplifier put Amp 2. High Voltage Capacitors 16. Bakel. Cased Electrolytic 
3. 6AC7 - Converter 13. 23LKIB Cable and Socket 25. 6V6 - Audio Output Amp. 32. Sweep Output Amp. Choke 3. R117~- Hor. Lin. Control,17. Discriminator Choke 6 
4. Video IF Input 14. Sound IF Input 26. Speaker Cable and Plug 33. 6SN7- Hor. Sweep Osc. 4. Manufacturing Mark (2) hs. B + Bus 
5. 6AC7 - Ist Video IF 15. 6SH7 - lst Sound IF 27. 6SN7 - Sync. Clipper and and Amp. 5. R116 - Hor. Drive Control 19. C28 
6. Video IF Can 16. Ist Sound IF Amp Hor. Sweep Osc. Trans- 6. Manufacturing Mark +20. C27 
7. 6AC7 - 2nd Video IF 17. 6SH7 - 2nd Sound IF 28. 6SA7 - Vertical Sync. In- former 7. Manufacturing Mark 21. C25 j 
8. Video IF Output Can and 18. 2nd Sound IF Can tegrator 35. P-50 Hor. Sweep Output 8. Function Switch, Sect. 1¢ 22. Function Switch, Sect. 5 
29 MC Sound Trap 19. 6SH7 - 3rd Sound IF 29. 6SN7 - Vertical Ose. and Amp 9. Function Switch, Sect. 1A, 23. Manufacturing Mark 
9. 6X6 - Video Detector 2 3rd Sound IF Can Amp 36. 524 - Damping Diode 1B 24. Function Switch-Sect. 3, 4 
10. 6AC7 - Video Preamp 21. 6SH7 - Sound Limiter 30. Vertical Sweep Osc. Trans- 37. 121 - High Voltage Rec 10. Function Switch, Sect. 2 25. RF Coil, Channel Itt 
ll. 6SN7-DC Restorer and 22. Discriminator Transformer former 38. AM Tuner Plug ll. Manufacturing Mark 26. RF Coil, Channel tf and 
‘ Manufacturing Mark FM 
. R45 - Sound IF Gain Cont. 27. RF Coil, Channel 1 


Power supply chassis, bottom view 


1. Transformer, T-6 6. Transformer, T-7 1. Manufacturing Mark 5. Manufacturing Mark 1 
2. Bakel Cased Electrolytics 7. Power Selector Plug 2. Wire Wound Resistor 6. Wire Wound Resistor 2 
3. 524-V31, Full Wave Rect. 8. Power Plug Orien. Key 3. Mounting Foot 7. Ground Bus 3. 
4. SP 11-Power Choke 9. Power Plug 4. Metal Capacitor 4 
5. 524-V29 and V30, Rect 5 
AM Tuner Chassis (bottom view) AM 

3. Hook-Up Wire Tur 1 B Push Burt 7. 2F Butt F Amplifie 
2. Monufecturing Mark g Slug Tension Sp 9 7 B Push Butte 4 wT: tor amp x 
3. Monufacturing Mork 70 Push Button 9. Broadcast Tuning Capacitor 5. 2nd Dete 2 
4. Monutocturing Mork 4. 49 Push Buttor 1 rd Tens Spring 6. 2nd Detect 22 
5. Broodcost Antenne input Wave Trap Coil Mounting Mixe Os¢ ator Powe y T) 23 
6. Manufacturing Mork 6. 3) Push Burt 12 st IF Transformer 8. Program Selection indicotor Plug 24 
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Exploded view of CRT assembly 
Retaining Ring 6. Retaining Spring 
. Manufacturing Mark 7. Hair Felt Pad 


. Tube Type 
. Manufacturing Mark 
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Bottom view of the TV receiver chassis 


R105 - Vertical Lin. Cont. 28. Manufacturing Mark 


Pe 
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High Voltage Contact Safety Glass 


Molded End Plate | 


Tuner Chassis (top view) 
A-RF Coil-Band AS (150-410 KC 25. SC Coil-Bond 3) Meters 
RF Coil-Bond | (70 Meters 26 OSC Coil-Bond IV (25 Meters 
»OSC Band AB (150-410 K 7 DSC Coil-Band CB (520-1500 KC) 
RF Coil-Band Ii (49 Meters 28 RF Coil-Band I! (3) Meters) 
0S¢ Bond |! (49 Meters 29. ¥-RF Coil-Bond CB (520-1500 KC 
M-OS Bond | (70 Meters 30. [- RF Coil-Bond IV (25 Meters) 
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Switch Tuned UHF-VHF Antenna 


Indoor unit for TV reception achieves large electrical volume with minimum 
physical size. Circuit compensates for mismatch at different frequencies 


By GUY HILLS 
Consulting Engineer 
Tricraft Products Co. 
1535 N. Ashland Ave. 

Chicago 22, Ill. 


he trend in indoor TV antennas 
the last few years has been to- 
ward smallness and easily operated 
tuning means or the complete lack of 
any tuning adjustment. These two 
properties seem in demand even at 
the expense of considerable loss in 
performance. 
Regardless of the particular design 
of the small antenna there is at least 
one fundamental limitation to which 


VOLUME OCCUPIED 
GY FRINGING FIELD 


Fig. 1s Indoor TV antenna with end caps is 
physically small, has large electrical volume 


it is subject:! its possible band width 
decreases very rapidly as its size is 
decreased. Its impedance can still al- 
ways be matched to say a 300 ohm 
transmission line at any one fre- 
quency but the match rapidly de- 
teriorates for frequencies different 
from that of good match. This means 
the antenna band width is small. 
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Wheeler shows that the possible 
band width varies as the 4th power of 
frequency for a constant small an- 
tenna size (and is proportional to the 
volume of space occupied by the 
antenna). 

In order to construct an antenna 
that has as much volume electrically 
as possible yet is small physically the 
dipole with end caps, Fig. 1, was 
chosen. 

According to Wheeler’s formulae 
considering the antenna to consist of 
two condenser plates of the size and 
positions of the end caps of Fig. 1 an 
effective volume of 6,220 cubic inches 
is obtained. This is equivalent to that 
of a sphere of diameter 91% of the 
length of the antenna of Fig. 1. On 
the basis of this volume the theoreti- 
cal 6 db. band widths obtainable (ir- 
respective of the circuits used for 
matching) are shown in Table I. A 
16:1 voltage standing wave ratio in- 
dicates a 6 db. loss in transmission 
Wheeler’s formulae are for “small” 


antennae by which is meant antennae 


less than 1/2n times the wavelength 
as their greatest dimension. As the 
present 25-in. long antenna can 
therefore be considered small for fre- 
quencies less than 75 MC the theo- 
retical band widths of Table I fo: 
channels 5 and 6 are less accurate 
than the others but are given to show 
the trend. 

The measured band widths are al- 
ways higher than the theoretical be- 
eause of inevitable heat losses. The 
band width of course could always 


Fig. 2: Antenna with portion of outer Py 
covering cut away. Knob for rotating > 
antenna eliminates need to grasp de- 4 
vice in region sensitive to hand capacity 3 


Theoretical 6 db. Measured 6 db 


band width bart width 
Channel M. C M.C 
2 2.0 6 
3 3.0 6 
4 4.3 7 
5 75 15 
6 10.3 18 


7 to Antenna can no longer be considered 
83 smali—see VSWR curves 


Table I: Theoretical and measured 6 db band- 
widths of antenna for UHF and VHF reception 


be increased by the process of resis- 


~~ 


tive damping the antenna, but onl 
at loss of signal. The theoretical band 
widths of the antenna indicate that 
for an antenna of this size only one 
VHF channel can be covered well ir 
the low end of the band without a 
tuning adjustment no matter how the 


antenna is designed 


Matching—Low VHF Band 


It is theoretically possible to match 
any impedance to any other imped- 
ance at one frequency by use of 
only two elements (such as a coil and 
a condenser). Since a short dipole 
has an impedance equivalent to a 
small resistance in series with a small 
capacitance the problem is to tune 
out the reactance of the capacitance 
and transform the resistance up to 


300 ohms so that the antenna im- 
pedance will be purely resistive and 
(Continued on page 106) 


New Test and 


POWER METER 


RMS power is measured over the fre- 
quency range of de through X-band 
without use of frequency limited bolom- 


eter mounts by a new type power 
meter. Completely self-contained, it 
employs a single probe for all frequen- 
cies. Utilizing a power sensitive element 
that has no hot wire barreter, the unit 
can withstand 150% overload without 
burnout or other ill effects. The probe 
is permanently connected with the me- 
ter. The other side can be attached di- 
rectly to the equipment under test. Two 
power scales are available: 0-20 milli- 
watts and 0-100 milliwatts. The power 
range can be extended by use of direc- 
tional couplers, fixed pads, or variable 
attenuators. Polarad Electronics Corp., 
100 Metropolitan Ave., Brooklyn 11, 
N.Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


COMBINATION 


In the combination shown, the top 
instrument is a model DZ16 precision 
voltage pulse generator the circuit of 
which consists of a precision de voltage 
fed into a Western Electric relay 
(276D) and thence to a precise pulse 
forming network. The _ intermediate 
instrument is a model DZI15 single 
channel analyzer, or pulse discrimi- 
nator, for obtaining an amplitude spec- 


+ G)- 
ea a 6 


trum of pulses, as those occurring in 
nuclear measurements with propor- 
tional counters. The lower instrument 
a model DR8 linear amplifier, is de- 
signed for laboratory work in con- 
junction with ionization chambers, etc. 
It integrates the current pulse from 
radiation detectors, amplifies the volt- 
age, differentiates it, and provides fur- 
ther amplification at one of three 
selected bandwidths. The model DR10 
preamplifier (lower left corner) match- 
es the impedance of the detector to 
the input of the DR8 linear amplifier. 
Detectolab, Inc., 6544 N. Sheridan Rd., 
Chicago 26, Il—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


Q-STANDARD 


An accurately known Q and reactance, 
suitable for precise measurements, is 
provided by type 513-A Q-Standard. It 


consists of a specially developed wind- 
ing in a hermetically sealed copper 
shield can filled with dry helium. A 
convenient carrying and storage case is 
included. Normal inductance is 250 uh 
and is specified to +1%. Distributed 
capacitance, when mounted on the type 
160-A or 260-A Q meter is approx. 9 
unuf and is specified to +2% Boonton 
Radio Corp., Boonton, N. J.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


POWER OSCILLATOR 


Model 1040 power oscillator provides 
a frequency of either 400 cps or 1,000 
cps. Three watts with less than 1% of 


distortion are provided at various out- 
put levels. A front panel control en- 
ables a continuously variable output 
from 0-120 v. Frequencies, factory-set 
to 0.25%, are maintained with high sta- 
bility even with line voltage variations. 
Power requirements are 105-125 v., 60 
cps. Dimensions, 5'1, x 9 x 61 in. 
Weight, 10 lbs. Industrial Test Equip- 
ment Co., 55 East 11th St., New York 3, 
N.Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


METER CALIBRATOR 


The Kay-Lab calibrator line has been 
expanded to include models in the 
range of 0 to 1,000 v. and from 0.05 pa 


to 100 mas. All units employ the Kay- 
Lab absolute de power supply system. 
Model M30B-1 shown (formerly 123 and 
123Y) affords calibrated output voltage 
from 1 to 300 v. in one volt steps, and is 
variable between steps by a calibrated 
potentiometer. No current is drawn 
from the standard cell. Kalbfell Labo- 
ratories, Inc., P.O. Box 1578, 1099 
Morena Blvd., San Diego 10, Calif.— 
TELE-TECH & ELECTRONICS IN- 
DUSTRIES. 


OSCILLATOR 


The low distortion, battery-operated 
Model MB-1 oscillator is a_self-con- 
tained sine-wave generator requiring 


no external power source that covers 
the frequency range from 2 to 20,000 
cps. The unit incorporates a circuit with 
a battery-saving feature that is con- 
trolled by the power switch. Both dc 
and ac signals are available from 0.1 v. 
to 1.0 uv at output impedances from 10 
to 500 ohms. Calibration is within 2% 
of the indicated frequency and distor- 
tion is less than 142% in the audio range. 
The Mb-1 is now available with a cali- 
brated output attenuator and level 
meter, and the geophysical microvolter 
is incorporated in the unit as shown. 
Southwestern Industrial Electronics 
Co., 2831 Post Oak Rd., P.O. Box 13058, 
Houston 19, Texas.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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Measuring Equipment 


PHASE DETECTOR 

Consisting of two cathode followers, 
a continuously variable delay line, a 
balanced phase detector, and a sensi- 


205 will 


indicator, 
detect phase angle with an error less 


tive output type 
than 0.1° in communication systems. 
The unknown signal is delayed until 
the reading on the output indicator 
becomes zero or minimum, and the un- 
known phase angle is read on the dial 
of the continuously variable delay line. 
Accuracy is + 0.1° in phase reading 
or + 1% of the time delay indicated 
on the dial. Frequency range is 10 KC 
to 10 MC. The lower limit can be ex- 
tended to 1 KC with an additional 
delay line or phase-shifting network. 
The upper limit can be extended with 
relaxing accuracy. Indicator sensitivity 
is 0.02, 0.04, 0.1, 1.0 and 10 v. rms. Input 
impedance is 1 megohm shunted with 
12 uuf on both input channels. Advance 
Electronics Co., Inc., P. O. Box 394, 
Passaic, N. J—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


INSTRUMENT ACCESSORY 


Model 901 stand enables mounting up 
to three “A” size cabinets on one stand, 
hence minimizes bench space and makes 


instruments easier to attach, adjust, and 
read. Multiple ac outlets are provided 
in the base for instrument power cords. 


The mounted instruments shown are 
the model 301 audio oscillator (range 
10 cps to over 1 MC), model 401 high 
resistance bridge (100 k to 100 meg- 
ohms, 0.25%.), and the model 201 vac- 
uum tube voltmeter for de, ac, and re- 
sistance measurements. Beckman In- 
struments Inc., Shasta Div., P.O. Box 
296, Sta. A, Richmond, Calif —TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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GALVANOMETER 


A new moving coil 
mechanism weighs only 0.8 oz. and 
consists of a_ soft iron outer pole 
structure, a non-magnetic yoke, and a 
magnetized core. The diameters are 
such that the yoke fits snugly with the 
pole structure, and the core within the 
yoke. Attached by two screws, a bridge 
locks the assembly, and a finger on it 
holds the core and frame in position. 
A slot in the bridge flange engages 
one of the frame legs, and prevents 
rotation of the yoke. The moving coil 
is contained by pivots and bearings in 
the bridge and frame base. All critical 
dimensions are machined from the 
bearing axis as a common center which 
is said to assure a more precise align- 


galvanometer 


ment than is possible to obtain with 
stamped assemblies. Marion Electrical 
Instrument Co., 400 Canal, Manchester, 
N. H.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


RADIATION GAUGE 


Beta rays from a radioactive source 
are utilized by a new gauge to measure 
the wall thickness and roundness of 
tubing. A source of beta radiation is 
moved inside the tube in relation to a 
sensitive means of detecting radiation 
on the outside of the tube. Changes in 
tube wall thickness affect the amount of 
radiation passing through the wall and 


are translated into thickness readings 
and shown by a pen trace on a recorder 
chart. Tracerlab Inc., 130 High St., Bos- 
ton 10, Mass— TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


added to the 
ference and field intensity meter which 


OSCILLATOR ADDITION 


A beat frequency oscillator has been 


NM-20A radio inter- 


makes it the equivalent of the 
NM-20B. The added feature 
the user to identify and copy unmodu- 
lated ew signals through the frequency 
range 150 KC to 25 MC. Owners of the 
NM-20A can add the circuit improve- 
ment by procuring the No. 90828-1 
beat oscillator kit which 
consists of ready-to-install parts, wire, 


new 
enables 


frequency 
hardware and installation instructions 
Drill templates for locating and adding 
holes are included. Stoddart Aircraft 
Radio Co., Inc., 6644 Santa Monica 
Blvd., Hollywood 38, Calif——TELE- 
TECH & ELECTRONIC INDUSTRIES 


PULSE GENERATOR 


Model 4904 double pulse generator 


provides single and paired pulses for 
laboratory-testing electronic pulse cir- 


cuits. The unit consists of two basic 
pulse-forming circuits that are trig- 
gered at a variable repetition rate by 
either an internal or an external 
by a manually oper- 


fre- 
quency source; or, 
ated switch. A time delay circuit pro- 
vides the variable separation between 
the first and second output pulses. Each 
pulse-forming circuit output is obtained 
from a power amplifier. Pulse width, 
individually and continuously variable 
from 0.3 to 10.0 usec. Pulse amplitude, 
maximum 180 v. negative and 75 v. posi- 
tive across a 2000 ohm load connected 
to the high-level output. Pulse spacing, 
variable from 0 to 100 usecs or to half 
the repetition period, whichever is 
smaller. Repetition rate, 1 to 10,000 pps, 
internally controlled. Beckman Instru- 
ments, Inc., Berkeley Scientific Div., 
2200 Wright Ave., Richmond 3, Calif.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


New Lab and Plant Equipment 


IMPREGNATOR 


“Ballardev” 
tomatic 
windings. 


impregnator provides au- 


means of varnishing conductor 
penetration and 


Adequate 


uniform quality are assured. Capacity 
is 600 parts per day, double impreg- 
nated. Size of components handled up 
to 8 in. long by 4 in. diameter. Equip- 
ment size is 20 x 4 x 9 ft. Unit devel- 
oped by Devroome Developments and 
F. J. Ballard, Ltd., England, consists 
primarily of parallel chain conveyor 
with horizontal flight bars between the 
conveyor chains which form a continu- 
ous circuit. Parts are dipped in tank 
and passed through oven in which hot 
air is circulated. Complete line of “Ulti- 
Meg” varnishes also available. Electro- 
vert, Inc., 489 Fifth Ave., New York 17, 
N.Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES 


PREFEEDER 
The AE-266, 


corrects 


a new heavy-duty wire 
uneven _ cutting 
wire insulation and 


i 


ay 


prefeeder 


damaged 


lengths, 


¢ 


Tes, 
&: 
an | 
atk 
| 


excessive machine wear. Intermittently 
speeded and slowed by solenoid action 
to compensate for the difference be- 
tween prefeeder wire pay-out speed 
and the stripping machine, automatic 
synchronization is obtained by setting 
a prefeeder scale at the same reading 
as that on the stripping machine. The 
coil in the prefeeder starter is energized 
from the control circuit of the machine 
therefore the two units start and stop 
simultaneously. The prefeeder is pow- 
ered by a 4 h.p., single-phase, 110 v. 
motor. The motor power supply and the 
prefeeder solenoid supply are com- 
pletely independent. Artos Engineering 
Co., 2757 South 28th St., Milwaukee 46, 
Wis.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 
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DYNAMOMETER 


The eddy current dynamometer is 
designed for application in test labora- 
tories and for production and inspection 
testing in companies that produce or 
use rotary electric equipment. Its fea- 
tures, it is said, are ease and speed of 
operation, reliability, repeatability, and 
accuracy. Accuracy of three torque 
ranges are; 0-16 in./oz., accuracy + 
1% of full scale reading; 0-8 in./oz., 
accuracy + 2% full scale; 0.2 in./oz., 
accuracy + 8% full scale. Accuracy of 


two speed ranges: 


-7,200 rpm, + 2% 
reading, and 0-14,400 rpm 
+ 2% full scale. Magtrol Inc., 533 S. 
Niagara, Tonawanda, N. Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


AUTOMATIC FEED 


A new device which automatically 
feeds all types of coiled stock to pro- 
duction machines features an automatic 
trip bar which actuates a motor switch 
as the slack loop is tightened. The mo- 
tor feeds a new loop at 90 ft./min. and 
shuts off automatically at the correct 
loop size. Four driving rolls, mounted 
in cast iron pillow blocks, are equipped 
with roller bearings that are lubricated 
by “Alemite” fittings. The chain-driven 
rollers are actuated by the switch- 
equipped reversible motor. An adjust- 
able guide plate partitions the roll area 
for various roll sizes. The plate is 
mounted on three lead-screws that are 
rotated simultaneously by an adjust- 
ment crank. Rolls can be rotated in ei- 
ther direction for feeding or rewinding. 
The three machine sizes currently built 


full scale 


nent % 


are for 10, 13, and 15 in. roll-widths, 
36 in. in diameter. Benchmaster Mfg. 
Co., 1835 W. Rosecrans Ave., Gardena, 
Calif—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


TENSION METER 


A tension meter, built under patents 
held by Dr. Erwin J. Saxl, is a high- 
capacity 


instrument capable of han- 


dling tensions of 20 lbs. and more, such 
as are used in wire and cable making. 
Free from gear trains, the unit assures 
freedom from tooth deformation. The 
same meter is also provided with wider 
rollers which enable measurement of 
rayon tow strands, paper strips, plastic 
tapes, slit film, etc. Tensitron, Inc., 
Harvard, Mass.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


FLAT LAPPING MACHINE 


The number “24” precision flat-lap- 
ping machine produces micro-inch fin- 
ishes at high speed. The work-bench 


height machine consists of a 2-in. thick, 
24-in. diameter revolving lapping plate 
made of close-grained, heat-treated, cast 
iron that is supported by six precision 
ball bearings. The top has a grooved 
Archimedean spiral. The plate rests on 
a heavy cast iron mount that supports 
the whole mechanism. The permanently 
lubricated bronze gears are sealed in a 
cast aluminum gear box. A heavy steel 
base encloses the %2 hp, heavy-duty, 3 
phase, 220-440, 1800 rpm motor. The 
machine is suitable for lapping sealing 
surfaces that must withstand high pres- 
sures or vacuums and other surfaces 
that must be held to extreme tolerances. 
Spitfire Tools Co., 2931-35 N. Pulaski 
Rd., Chicago 41, Ill—TELE-TECH & 
ELECTRONICS INDUSTRIES. 
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SOCKETS - CONNECTORS - PLUGS 
WHENEVER REQUIREMENTS 


ARE MOST EXACTING ... 


CONSULT CINCH -- 


? QUANTITY 
PRODUCTION 


of low loss mica components 
is exclusively a Cinch feature, 
a contributing factor in the 
choice of Cinch electronic 
} components as STANDARD. 


Cinch components are available 
at leading electronic jobbers— 


everywhere. 


Flexibility of Cinch design and production meets emergencies 
and changes in application . . . supplies custom made compo- 
nents to fit when occasion demands. Precision-built metal plastic 
assemblies, such as the Plexicon socket equipped with ceramic 
condensers, the Magnal, the Diheptal . . . are in constant and 
continuous production. Cinch demonstrates ability to hold toler- 
ances on mica moldings, to mold high dielectric powders, to 
meet the most exacting requirements in metal plastic assemblies. 


Consult Cinch! 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


New Electronic Equipments 


CARRIER SYSTEM 


Type 45A carrier telephone system 
provides up to 12 carrier derived voice 
channels on an open wire line and 


a BP se | Lom) | Lee) 
coordinates with such systems as the 
Western Electric J and Lenkurt 42C. 
It can be installed on lines already 
equipped with carrier systems using 
frequencies up to 35 KC. Four stag- 
gered frequency allocations are avail- 
able to enable installation of several 
systems on a single pole line. Sufficient 
gain and regulation are provided to 
permit repeater spacing of 170 miles in 
non-sleet areas. The broadband regula- 
tor provides up to 48 db of flat loss 
correction at 99 KC and up to 24 db of 
slope correction between 99 and 150 KC. 
Individual regulators in each channel 
compensate for up to 7 db attenuation 
due to line absorption peaks or other 
irregularities. All units for a complete 
21-channel system plug into a prewired 
shelf on a 19-in. equipment rack. Len- 
kurt Electric Co., 1105 Old Country Rd., 
San Carlos, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


TAPE RECORDER 


Model M80-AC professional tape re- 
corder provides frequency response 
from 30 to 15,000 KC at 71% in./sec., 30 
to 20,000 KC at 15 in./sec. Flutter and 
wow is less than 0.1% at 15 in./sec. 
Advance warning record light prevents 
accidents and erased tapes. A standard 
phone jack is provided on the amplifier 
front panel for headphone monitoring. 
Less than 45 secs. is required to rewind 
2,400 ft. of tape on a 10% in. NARTB 


reel. Playing time is 32 min. at 15 in. 
sec. Power: 275 watts at 117 v., 60 eps. 
Magnecord, Inc., 225 West Ohio St., 
Chicago 10, I1l—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 
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CAMERA SHUTTER 


The “Super 1200” camera can kine- 
scope-record a continous 30-minute 
operation using 1,200 ft. film maga- 
zines. Equipped with the new televi- 
sion transcription, “TV-T” shutter, it 
can photograph TV pictures from a 
receiver tube occurring at 30 frames 
sec. onto 16mm motion picture film at 
the rate of 24 frames/sec. without loss 
of picture quality. With “TV-T” shut- 
ters, regular live action film cameras 
become valuable industrial television 
tools for making permanent film rec- 
ords with synchronized sound and pic- 


: 4G 7" 
re ! ‘ , 
i, ie - ~ Vy - 
Th 
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ture, photographed from receiver tubes 
in closed TV circuits for later viewing 
and study. Berndt-Bach, Inc., 7377 
Beverly Bivd., Los Angeles 36, Calif— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


PORTABLE RECORDER 
Medel 777 


has a 


magnetic tape recorder 
self-contained speaker, an ac 
and self-contained power supply, and 
rechargeable batteries. It is light, com- 


pact, and equipped with retractable 
legs and a shoulder carrying strap. Its 
low tape speed (1.87 in./sec.) enables 
it to record or play for a full hour. 
Frequency response is 200-4,000 KC. 
Flutter and wow, % of 1%. Distortion, 
less than 10%. J. C. Warren Corp., 21 
Hanse Ave., Freeport, N. Y¥Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


New Technical Products 
for the 
Electronic Industries 
on pages 104-105 


PROGRAM EQUALIZER 


Type 4201 program equalizer requires 
only 3% in. rack space, features low 
hum pickup through use of toroid coils, 


and has the ability to return to posi- 
tions of known operating conditions. 
Transmission deficiencies, when known, 
can be preset. Low frequency equaliza- 
tion is peaked at 40 cps and 100 cps in 
2 db steps up to 12 db; high equaliza- 
tion is peaked at 3 KC, 5 KC, and 10 
KC in 2 db steps up to 12 db. Selection 
is made by switch. Low frequency 
attenuation is in 2 db steps at 100 cps, 
maximum attenuation of 16 db; high 
frequency attenuation is in 2 db steps 
at 10 KC, maximum attenuation of 16 
db. Hycor Sales Co., 11423 Vanowen 
St., North Hollywood, Calif.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


IMAGE BOX 

A new device, called an image box, 
consists of a specially ground glass plate, 
developed for GE by the Bausch and 
Lomb Optical Co., mounted in a light- 
protective hood on a_ pedestal. The 
height of the pedestal enables opera- 
tion with a GE type TV-15C mirror 
change-over unit, or shimmed to oper- 
ate with a type TV-15B mirror change- 
over. Images from films or § slides 
projected on one side of the glass plate 
can be picked up from the reverse 
side by a regular studio camera, and 
relayed to the station’s transmitter. 
Screen grain size in the televised image 
from the new image box is unnotice- 
able due to the quality of the ground 
glass which has no “hot” center spot. 
The image box is detachable to assure 
the most convenient studio mounting. 
Mobility of the unit enables super- 


‘eae 


slide 
presentation and other special effects. 
General Electric Co., Electronics Park, 
Syracuse, N. Y—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


imposing a speaker over his 
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ELECTRON TUBES FOR EVERY AUTOMOTIVE APPLICATION 


All-Glass Sealed Beam Lamps, Miniature Lamps 
Signal Flashers, Picture Tubes, Radio, TV and Spe- 
cial Purpose Electron Tubes and Semiconductor 
Products. 


Tung-Sol Electric Inc., Newark 4, N. J 


Sales Offices: Atlanta, Chicago, Columbus, Culver City (Los 
Angeles), Dallas, Denver, Detroit, Newark, Philadelphia, Seattle 
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| . canara GEARED MOTORS 


* ! Two 400 cps ac geared motors are 3 
 @ | n ot = r ra @ | r ‘ rst in. and 2 in. long and have 1% in. and 
1.0 in. diameters, respectively. The 


larger has an output torque to 80 in./oz. 
at speeds from 1 rpm. The smaller has 
an output torque to 10 in./oz. from 1 ) 
rpm. Mission-Western Engineers, Inc.., 
132 West Colorado Blvd., Pasadena 1, 
Calif—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


SWITCH HOUSING 


“Mycalex” 410x glass-bonded mica 
custom-molded switch housing is in 


\ ¢ | | production for airborne applications. In ‘ 

addition to immunity to repeated flash- . 

¥ ‘ ing, no carbon path is formed in tests. P| 
Other advantages offered by the ma- 


terial are closely dimensioned intricate 
functional designs, high dielectric 
strength, zero moisture absorption. 
Mycalex Corp. of America, 60 Clifton 
Blvd., Clifton, N.J—TELE-TECH & le 
ELECTRONIC INDUSTRIES. 


| for printed circuits OSCILLATOR | 


The model 411 oscillator is suitable 
for making measurements requiring a 
sine wave signal over the range 20 cps 
to 1 mc. A resistance-capacity tuned ‘ 
type oscillator and a cathode follower 
in the input system are employed to 
provide uniform response. Frequency 
accuracy is maintained by the use of 


— 


& 


Plug in mounting © 
fer standard application 


Compare these features deposited carbon resistors in the fre- 
i a quency determining network. Low level 


measurements are facilitated by a panel 
switch which reduces output voltage, 
* Excellent Stability & High Gain distortion, and hum output. Other fea- 
tures are good case ventilation, a well- 
spread dial calibration, compact size, 
and light weight. Clough-Brengle Co., 


ae 
7\ 


Wide range of impedances to cover all applications 


« Micrometer core adjustment 


* Compression moulded plastic base for auto radio and other | pept. TT, 6014 Broadway, Chicago 40, 
high temperature applications IllL—TELE TECH & ELECTRONIC IN- 
DUSTRIES. 


* Individually tested and visually aligned and preset before 


| shipping | MASKING DOTS 
Send us your inquiries for delivery and quotations. Request our The adhesive dieses ahowh were de- 
free catalog and engineering handbook. signed to reduce spray paint masking. 


| Slightly overlapped, the removal of 
one disc lifts the edge of the next so 


that they can be removed one at a 
)) time or in a strip. Precision cut from 
heat resistant masking tape, the discs i 
| incorporated | withstand baking temperatures up to : 


| 325° for 30 minutes without leaving 
| troublesome adhesive on the work. 
Available in sixteenth inch diameters : 


from 4 in. to 4-in. BY-BUK Co. 4314 
West Pico Blvd., Los Angeles 19, Calif. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


7800 WEST ADDISON STREET € CHICAGO 34, ILLINOIS 
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New Westinghouse 21ANP4 with 
new Hall gun in 90 tube 


Electro-magnetic picture tube; 


compare focus and definition. 


: BETTER FOCU 
a 
PS 
c h her 21” pi b 
- than any ofher picture tubes 
to 
icy 
of Set manufacturers recognize the in- These tubes offer good focus at 1060 
herent advantages of electrostatic voltages from 10 to 18 kv without 
picture tubes since they offer lower — distortion, less shift in focus voltage 
| weight, use fewer components, and as beam current varies, and better 
sets have lower assembly costs; yet, fringe area reception. They are more 
until now, picture quality was not as stable under conditions where volt- 
good as when electro-magnetic pic- age variations are encountered due 7° a 
ture tubes were used. to home-current variations or to vari- 
Now Westinghouse offers the ations in components. These tubes “ 
21ANP4 and the 21ANP4A; these fe interchangeable in different re- 5 
90° deflection electrostatic tubes ceiver circuits due to their inherent = 
offer pictures with better focus and stability. 800/—= 
higher definition than their electro- Westinghouse invites your tests! “ 
re- magnetic counterparts. In the unre- Qualified set manufacturers are re- 
vel touched pictures above, notice the quested to write or call for sample = 
nel better corner resolution, higher defi- tubes which may be tested in their = 
Age, nition, and better contrast in the own laboratories as desired. Call i 
ea- electrostatic tube. Photographs were your nearest Westinghouse Elec- _ 
= made under identical conditions with tronic Tube Sales Office. or write to 
Co. voltages as follows: Ep? 16 kv; Dept. B-2014 at the address below. 
40. Eo? 300 v; Er = 6.3 v. _—— — pe | 
: ° ‘ ea 9 } 
sei New Westinghouse 90° picture — these tubes offer set manufacturers | | | 
tubes have an added 13 square inches : : BEAM CURRENT IN Lia 
| of picture area, a better aspect ratio, clear, easily defined sales advan- t ot | dd} 
; are 3” shorter which allows shorter tages. Check now for further infor- . eae 
de- | cabinets or elimination of the hat. mation. engrre eateries soneetisr dss conte et 
ing. to maintain sharp definition despite 
of | meen danhe cm ipeccnianp dae 
t so ‘ anode voltages. 
it a 
rom oate ITS ET-95052 
liscs you CAN BE SURE 
9 to r h 
ving ouse 
= Westing RELIATRON TUBES 
ters 
4314 TM 
‘alif. 
IN- WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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WASHINGTON 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau 


COMPATIBLE COLOR-TV IS HERE!—On December 
17, the FCC issued the long-awaited order authorizing 
a compatible color television system using NTSC signal 
standards. Within an hour after the announcement, both 
NBC and CBS put color-TV presentations on the air 
using this new system. Regular commercial transmis- 
sions in color, however, will not take place for about 
another forty days since the order is effective thirty 
days after it is printed in the Federal Register, and this 
is not expected until the end of December. Manufac- 
turers are now tooling up for production and sets can 
be expected on the market in about six to nine months. 
Initially, the sets are expected to cost from $800 to $1,000 
each and will employ 15-inch color tubes. Estimates of 
color set production for 1954 vary over wide limits, but 
most range from 100,000 to 200,000 units. 


CAUTION PARAMOUNT—In its sanction of color 
television the FCC is certain to advise the American 
public that color video is still a long way off from wide- 
spread telecasting and reception. There have been so 
many exaggerated press and magazine forecasts about 
color television that the Commission in its role of 
protecting the public interest feels it is imperative the 
public not be deceived into thinking color television 
can be established over night with a wave of a magi- 
cian’s wand. Dr. W. R. G. Baker, Chairman of the NTSC, 
also emphasized that “It will take manufacturers of 
color transmitting equipment and home receivers con- 
siderable time to develop, field test and mass produce 
color equipment.” 


MASS PRODUCTION INDUSTRY—The fact that the 
radio-electronics manufacturing industry has always 
been a mass production field to bring to the public the 
benefits of the lowest possible prices for receiving sets 
has been largely disregarded in the published specula- 
tion about color video. Another paramount aim of the 
industry is to have new systems of radio and television 
completely field tested and as perfect as possible before 
becoming a public service. In the case of color television 
the manufacturers will have a long period of retooling 
and revamping of the production lines so as to attain a 
status of large-scale production for this new field of 
television. 


JOINT SURVEY—Mobile radio, a field which receives 
virtually no general recognition by the public but is 
vital to the nation’s economy and public safety, is to 
be surveyed under a joint program by the Radio- 
Electronics-Television Manufacturers Association and 
the FCC Safety & Special Services Bureau to determine 
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an accurate and complete picture of the scope and size 
of these services. A test run for the questionnaire on the 
facilities was started in December in a major metropoli- 
tan area to determine the scope and form of the ques- 
tionnaire to be used in the nationwide survey. All of 
the leading mobile radio and microwave manufacturers 
have been spearheading the joint RETMA-FCC plan. 


MANUFACTURERS’ RADIO—Importance of the uses 
of two-way mobile radio systems in cost savings, operat- 
ing efficiency and greater safety in the nation’s manu- 
facturing plants was recently demonstrated to the FCC 
Commissioners and top Commission staff officials by the 
National Committee on Manufacturers’ Radio Use of the 
National Association of Manufacturers. The committee 
has asked the FCC to consider frequency allocations and 
to promulgate rules and standards for a manufacturers’ 
radio service. 


SPLIT-CHANNEL IMPORTANCE—Greater utiliza- 
tion of the frequency spectrum in mobile radio com- 
munications through the engineering and implementa- 
tion of split-channel assignments and operation is the 
currently dominant goal of manufacturers and user 
services in that field. FCC Commissioner E. M. Webster 
in a recent address before the IRE vehicular communica- 
tions professional group declared that service alloca- 
tions will be retained as geographical separation is 
utilized in the engineering of the split-channel assign- 
ments in the aim of producing the maximum in the 
spectrum’s utilization. Several major mobile radio serv- 
ices—petroleum, utilities, land transportation and state 
highway departments—prior to the Commissioner’s 
declarations supported plans for split-channel operations 
in separate meetings of their services’ radio coordinating 
committees. 


VALUE OF RADIO—Mobile radio communications 
have become an indispensable tool in the country’s 
forestry industry in the efficiency of its operations, it 
was brought out by a leading figure in that industry 
recently at a meeting of more than 2,000 representatives 
of the forestry business. Radio has also been most valu- 
able in forest fire emergencies, it was stressed. The in- 
dustry spokesman cited that there was “little doubt 
many times the cost of the industry’s entire radio sys- 
tem has been saved due to the quick communications 
in time of forest fire emergencies alone.” 


ROLAND C. DAVIES 
Washington Editor 


National Press Building 
Washington, D. C. 
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FIRST CHOICE AGAIN: 


~-L 


WwW CT picks GPL cameras for 


TOP QUALITY PLUS ECONOMY 


@ WNCT goes on the air in Greenville, N. C., with GPL studio and film equipment. On 
Channel 9, WNCT covers the rich eastern North Carolina tobacco and agricultural 
markets totaling close to 1,000,000 people. 


Malcolm Nicholson, film editor of WNCT 
threads one of two GPL PA-100A projec- 
tors used by WNCT. Projectors have 4,000- 
foot capacity, and are remotely controlled. 


WNCT's home nears completion in Green- 
ville. Station has 100,000 watt video 
signal and 50,000 watt audio, The antenna 
towers 874 feet above the surrounding 
terrain. 


WNCT engineers Bill Elks (left) and Heber 
Adams during practice sessions before 
completion of 35 x 50-foot studio. Lens 
change, focus and iris adjustment can be 
handled from control room, at any time 
as desired. 


A phone call, wire or letter will bring complete information 
on cameras, projectors, transmitters, the new Watson-GPL 
vari-focal lens and all other TV equipment for studio or field. 


cmmmeG@heral Precision Laboratoryauuus 


ER CEGRROR AT ED 


PLEASANTVILLE 


“In this type of market,” says A. Hartwell Campbell, general manager of WNCT, we 
shopped for not just quality but economy in cameras. That was a big factor in picking GPL. 


“We checked with other stations, some with GPL chains, some with other makes, They 


confirmed our decision GPL was the best. The price was com- 
petitive, but we got all the GPL extras from picture quality to 
ruggedness, plus the economy mainly made possible by remote 
control operations. 

“GPL projectors were the logicial choice, to give us quality 
plus economy again for films as well as live shows.” 

TV equipment that produces the best picture, and still gives 
a station Owner economy, deserves consideration. Try these 
cameras, under your own operating conditions. Study the 
remote control features and compare operating costs, You'll 
discover how GPL can save you money .. . with the best. 


Export Department: 
13 East 40th St., New York City 
Cable address: Arlab 


Cable address: Prelab 


NEW YORK 


Camera Chains * Film Chains * Field and Studio Equipment * Theatre TV Equipment * GPL-Continental Transmitters 
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FACTS YOU 
SHOULD KNOW 
ABOUT UHF 
CONVERTERS 


Many converters on the market today 
are umsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 


seriously affects picture quality. 
Most UHF converters use sliding- 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner uses High Q 
coaxial cavity tuners with no sliding 
contacts. Signal power loss is cut 
to 3 db. The resulting low noise 
figure keeps picture quality high. 


Oscillator radiation often causes in- 
terference with neighboring sets. In 
the Turner converter the oscillator 
tube socket and all associated cir- 
cuits are inside the coaxial cavity, 
self-shielded. Removable covers pro- 
vide a second shield against radiation. 


High amplifier noise figure can fur- 
3 ther damage picture quality. The 
Turner converter uses a_ special 
broadband amplifier with Cascode 
circuit. It retains the preselector sig- 
nal savings without appreciably in- 
creasing the noise figure. The Turner 
amplifier noise figure is only 4 db. 


Whether installing converters in 
shadow and fringe areas, or putting 
one in your own home, remember 
. the Turner often means the dif- 
ference between good reception and 
bad reception. 
EXCLUSIVE TURNER FEATURES 


Higher sensitivity 

Extremely low noise figure 
Exceptional frequency stability 
Double shielding 

Hi-Q silver plated coaxial cavities 
No sliding contacts 


OTHER MAJOR TURNER FEATURES 


Continuous single-knob tuning. _ Illuminated 
slide-rule dial. Smaller size: 8''x6’’x6"’. Use 
with UHF or combination antennas. Self pow- 
ered, uses channels 5 or 6. Complete installa- 
tion instructions. For 110-120 volts 50-60 
cycles AC. Schematic included. 


List price $49.50 


In VHF fringe and 
shadow areas, the 
Turner Booster is a 
superior performer, 
too. 


i Signal power loss in the preselector 


frst sees esse esse 


‘The TURNER Company! 
g 923 17th St., N.E., Cedar Rapids, lowa ' 


B Gentlemen: Please send complete infor- t 
8 mation on the Turner UHF Converter Og 
g Turner Booster [1] 


B Name Aeacanpunsiea ae 
5 Address. ica captained Mie ce i 

t 
g City- ee ely 
B State a ae f 


ome Gn one OO ee 
Export: Ad Auriema, Inc., 
9 Broad St., New York 4, N. Y. 
Canada: Canadian Marconi Co., 
Toronto, Ont. & Branches 


New Technical Products 
for the Electronic 


SIDEBAND FILTER 


The type S-15000 is a recent addition 
to the new series of single-sideband 
filters. Economical unit is particularly 
designed for amateur and low-cost com- 
mercial sideband communications re- 
ceivers. It consists of stabilized toroids 
and other high quality components that 
will attenuate at 50 kc carrier at 20 db, 
and most of the upper sideband 40 db. 


Audio response through the filter would 
be 300 cps to 3300 cps. Burnell & Co., 
45 Warburton Ave., Yonkers, N. Y.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


ROTARY SWITCH 


The 8-pole rotary switch, type 87-EM 
has a 15 amp. current-carrying capacity. 
From 1 to 5 positions per pole are 
available with shorting-type action; up 
to 3 positions per pole with non-short- 


ing action. Spacing is 15° between live 
positions with shorting-type action; 30° 
spacing with nen-shorting action. Silver 
alloy rotors, slip rings and contacts are 
used exclusively. Contact panels and 
rotors are fabricated from XXXP 
phenolic in accordance with MIL-3115B. 
The Daven Co., 191 Central Ave., 
Newark, N. J—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


HEADSET 

Weighing only 1.6 oz., “Twinset” fea- 
tures a new method of sound reception. 
Two receivers rest on the temples, and 
actual sound is piped into the ear 
through a ball-and-socket jointed, 
tubular, sound arm which, according to 
the manufacturer, eliminates pressure, 
ear cup discomfort, and disturbing 
background noise. The five-foot single 
cord that replaces the “Y” cord pro- 
vides greater freedom of movement. 
Matched in-phase magnetic receivers 


deliver a pure, non-resonating signal. 
Sensitivity is 101 db above 0.000204 
dynes/sq. cm. for 10 ww input. The 
unit is CAA approved. Telex, Inc., 
Telex Park, St. Paul, Minn.—TELE- 
TECH & ELECTRONIC INDUSTRIES 


DESIGN KIT 

The PT-1000 kit includes all the hand 
tools, materials, chemicals, module 
parts, and standard accessories neces- 


sary for the design and construction of 
“Project Tinkertoy” modules, sub-as- 
semblies, or complete modular design 
equipment. The kit includes simple, de- 
tailed instructions that enable the im- 
mediate design or redesign of new sub- 
assemblies and equipment employing 
such modules. Communication Meas- 
urements Laboratory, Inc., 350 Leland 
Ave., Plainfield, N. J—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


SERVO MOTORS 


Three new servo motors that weigh 
1.45 oz., 7.3 oz., and 1.6 lbs., respectively 
possesses the following characteristics: 
type K402390 mechanical data; rotor 
inertia 0.46 gm-cm2, theoretical ac- 
celeration 49,000 rad/sec?. Electrical 
data; no load speed, 6,500 rpm; stall 
torque, 0.3 oz./in., maximum output 
0.490 w., single phasing none. Data at 
stall; fixed and control phase voltage, 
26 v.; frequency, 400 cps; current, 166 
ma.; power input, 3.1 w.; power factor, 
0.63; R-ohms, 98.5; X-ohms, 123; 
Z-ohms, 157. Type K402380 mechanical 
data; rotor inertia 3.03 gm-cm2; theo- 
retical acceleration 33,800 rad/sec?. 
Electrical data: no load speed, 3,300 
rpm; stall torque, 1.45 oz./in.; maxi- 
mum output, 1.23 w.; single phasing, 
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none. Data at stall: fixed and in series 
control phase voltage, 115 v.; frequency, 
60 cps; current, 53 ma.; power input, 
5.0 w.; power factor, 0.82; R-ohms, 
1780; X-ohms, 1240; Z-ohms, 2170. 
Control phase in parallel: 57.5 v.; 60 
cps; current 106 ma.; power input, 5.0 
w.; power factor, 0.82; R-ohms, 445; X- 
ohms, 310; Z-ohms, 542. Type 1138E1Y 
mechanical data; rotor inertia 20.0 gm- 


mae 


Y 


cm2; theoretical acceleration, 26,500 
rad/sec?. Electrical data: no load speed, 
3,500 rpm; stall torque, 7.5 oz./in.; max- 
imum output, 6.0 w.; single phasing, 
none. Data at stall: (fixed phase and 
control phase in series) voltage, 115 v.; 
frequency, 60 cps; current, 175 ma.; 
power input, 14.0 w.; power factor, 0.70, 
R-ohms, 460; X-ohms, 470; Z-ohms, 
660. Control phase in parallel: 57.5 v.; 
60 cps; 350 ma., power input 14.0 w.; 
power factor 0.70; R-ohms 115; X-ohms, 
117; Z-ohms, 164. Ketay Manufactur- 
ing ‘Corps., 555 Broadway, New York 
12, N. Y.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


ELECTRICAL TAPE 

A new “Scotch” high-strength elec- 
trical tape, (No. 56) has a one-mil 
“Mylar” polyester film backing, and a 


thermosetting adhesive that sets after 
exposure to 250°F for three hours, or 
at 300°F for one hour. After curing, 
it withstands operating temperatures 
up to 220°F and has greatly increased 
resistance to solvents. Dielectric 
strength is greater than 5,000 v. Insula- 
tion resistance is greater than 100,000 
megohms. Electrolytic corrosion factor is 
1.0. Tensile strength is 30 lbs. in 
width. Stretch before breaking is 
100%. Yellow in color the new tape is 
available in 72-yd. rolls and comes in 
¥4 to 1 in. widths. Minnesota Mining 
and Manufacturing Co., 900 Fauquier 
St., St. Paul 6, Minn.—_TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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NULL SEEKING SHARK, 


ACCOMPANIED BY PILOT FISH 


Like the pilot fish, Sigma has been darting along with the Electronic 


Sharks for many years, now leading, now following. The metaphor goes 


as far as you like 


In the matter of three-position or 


r) 


‘null-seeking” relays, it’s been 


mostly a case of the blind leading the blind down the garden path. 


With no coil signal, such relays are supposed to have a neutral condi- 


tion with all switches open; circuits are to be made “to the lett” for 


“minus” coil signals and "to the right” for “plus 


Our earliest attempt, the DP 


1, had no positive centering or 


detent action; its armature moved a few thousandths proportionately 


to coil current and haphazardly with temperature, vibration, and the 
Zodiac. Contact pressure and reliability was 0.00983 


This was, of course, followed by the DP 2 which was 
twice as bad. Next came the 6FX, which actually is a 
serviceable device, doing very well as the output of a servo 
in a ship-steering device. Along similar lines, the 7JOX 
followed but is not notoriously reliable. (That blinding-flash- 
followed-by-dull-roar you just witnessed was some 7JOX 


users hitting the cosmic ceiling.) 


The point to all this history is that we have never done a good 


job on a three-position relay, nor made any money on one. To this 


should be added that neither has anybody else so far as we know. 


Quite recently the government has developed one with all the virtues 
c 4 
ot the DP 1, only smaller." .. . . So we decided we'd have to do the 


job for insurance against the day the government is 480,932 units 


behind schedule 


Watch out, now. Here, like a lead balloon, comes some selling 


We are now announcing two new three-position relays. They will 


soon be available in sample quantities, no questions asked. (We're tired 


of asking a lot of fool questions about circuits and besides, there aren't 


any New Frontiers in this racket any more anyway.) They are supposed 


to have positive centering, be able to resist 10 or 15 g’s at all the 


frequencies, and be thermally stable; and they may well once and for all 


make some of the circuits for which they are intended reliable. 


2350X & 23JMX 


735SX & 73INX 


* WE MEAN EXACTLY THE 


VIRTUES OF THE DP 1, 


23JOX & 23JMX 
1% x 1% x2% 
Base: Octal & Magnal 


73ISX & 73JNX 
Y% Round x 15% High 


Base: 7-and 9-pin miniature 


Single coils up to 14,000 ohms Single coils up to 7,000 ohms 
Double coils up to 4,000 ohms Double coils up to 3,500 ohms 


Contacts DPDT and SPDT, 
2 amp. rating 


Contacts SPDT, 1 amp. rating 
Operate: 10 MW 


Operate: 12 MW DPDT single coil 
8 MW SPOT Release 1MW 
single coil single coil 
Release: 2 MW 
single coil 


Both types have all contacts open when no coil signal is present. 
One set of contacts makes on one polarity, the other, on the 
other. 

If you're seeking a null-seeking relay, your troubles have just 
started. We dare you to write for preliminary dope sheets and 
application data. 


SIGMA INSTRUMENTS, INC. 
86 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS 


UHF-VHF Antenna 


(Continued from page 95) 


nw i Cur 


equal to the impedance of the 300 
ohm lead in. 

While a minimum of two reactive 
elements must be changed to move 
the point of perfect match from one 
frequency to the next it was decided 
for this antenna to use three in order 
to keep the antenna balanced. A sim- 
plified circuit of the matching net- 
work is shown in Fig. 3. As indicated 
in the figure the antenna dipole with 
end caps looks, in the low VHF band, 
like a resistance in series with a ca- 
pacitance impedance wise. Two coils 
L have more reactance than the an- 


| RADIATION ANTENNA \ 

RESISTANCE | REAC TANCE 

| . » 
y ‘ 


y 
A A\/\—-A KR 2) 


Fs fs (tl 


Z_ EQUIVALENT CIRCUIT 
OF DIPOLE ALONE 


magnecotrder 


Cl 


ADDS A NEW DIMENSION TO RECORDING 


Now — in “sound” research, Magnecord offers you the 


o~<——-TO LEAD-IN ————> 


Fig. 3: Simplified circuit of matching network 
new Binaural Tape Recorder for greater product improvement. 
tenna capacitance so that the imped- 


This simultaneous-dual-channel recorder provides realistic nase sh ims Seca ha teen ee 


industrial recording never before obtainable. It permits absence of C, would look inductive. 
The values of L are chosen such that 
the engineer to experience binaurally the recorded sound when a value of C, is used which 


parallel resonates the antenna-coil 
combination the parallel resonant 
sound from many. The dual channel will also permit impedance is not only purely resis- 
tive but equal to 300 ohms. 

The complete circuit of the antenna 


“all around him,” and makes possible the selection of one 


him to record a time signal concurrently with the test. 


For greater fidelity, precision and selectivity — 7 
n——- 
in laboratory, field tests, or office conferences — use the _ 5 cam, 


new Binaural Magnecorder! 


: Used by more enging@rs than allother 
< N Cc professional tape Tecoerders combined 
‘ , INC. | 


HIGH FIDELITY TAPE RECORDERS FOR INDUSTRY 


Write for NEW CATALOG 
MAGNECORD, INC., DEPT. TT-1 
225 West Ohio Street, Chicago 10, Illinois 


Send me further information on Magnecord 
tope recording tor industrial ““Sound’’ Research 


UHF CORRECTING 
NETWORK 


Se eT ot 


Name 


I EPO OE Ss 


Company ; LEAD-IN 


Address Fig. 4: Double-wafer four-pole selectro 


City switch selects channels in complete circuit 
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FOR SUPERB FILM REPRODUCTION in 


COLOR ann MONOCH 
SEE THE NEW PHILCO 


° | 
| 
| 

RR svete 
(his is the revolutionary new television Film Scanner @ Quiet continuous film motion ...no complicated inter- 
leveloped by Philco, demonstrated to industry and now mittent mechanism to wear and cause film breakage. 
1 production. ; , 

P @ Cold light source... no film burning. 


Designed to provide the best possible film projection for 
yoth color and monochrome film, the CineScanner has 
these important features: 


@ Instantaneous run-up time with provision for quick starts 
and stops ... remote control available. 


@ Highest quality pictures obtainable in monochrome and 
color... provides the only practical method for color. 


If your present plans include only monochrome, specify 
the Philco CineScanner and have built-in color insurance! 
Call or write for information about the Philco CineScanner, 
or better still let us demonstrate it for you. 


PHILCON) «= PO L coo CORPORA T ON 


GOVERNMENT & INDUSTRIAL DIVISION ¢ PHILADELPHIA 44, PA. 


ae 


Measure, Cut and Strip 


Insulated Wire 


OPERATION A 


on ARTOS 
Automatic MACHINES 


Does your production require cutting and stripping of insulated 


electric wire, cord, 


cable, etc.? 


You can produce finished leads much faster...as many as 3000 
per hour in 15-in. lengths...on this Artos Automatic Machine. 
Substantial savings are obtained over the best manual or semi- 


automatic methods. 


Operation is fully automatic—wire is taken from the reel, meas- 
ured, cut to length and stripped at one or both ends. Unskilled 
help can handle the machine. Set-up is easy for different wire 
types, cut lengths and stripped lengths. 


MODEL CS-6E CAPACITY 


Finished Pieces Per Hour—From 3000 
per hour up to 15 in. lengths to 500 
per hour in 64-97 in. lengths. 


Maximum Stripping Length—1!2 in. at 
each end (greater stripped lengths are 


special). 


Maximum Cutting Length—97 in. per hour. Ask for recommendations 


Minimum Cutting Length—2 
as short as % in. under certain condi- 


tions). 


Types of Wire Handled— Practically @ 
all types of solid or stranded single ¥ 
conductor wires, parallel cord, heater 


cord, service cord, etc. 


Maximum Wire Size—No. 
or No. 12 solid. 


ARIODS 


2753 S. 28th St. 


10 stranded 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 614 in. at one end and 8! in. at 
the other, wire from No. 12 to No. 
000 gauge, and up to 3600 pieces 


. ; on your problems. 
in. (also ’ 


Get the complete story. 
Write for Bulletin 35-C 
on Artos Model CS-6 
machines. 


Automatic Wire Cutting and Stripping 


> Milwaukee 46, Wis. 


UHF-VHF ANTENNA (Cont.) 


is shown in Fig. 4. A two wafer four 
pole selector switch is used for se- 
lecting different channels. 

Since the antenna is nearly one 
half wave length long in the high 
VHF band all that was necessary to 


>= 
—~! 
« 
~~ 


Fig. 5: SWR for low VHF band positions 


obtain a good impedance match was 
to so shape the dipole elements from 
diverging metal straps as shown in 
Fig. 1 that effectively two cones with 
end caps are formed. No external 
matching network was needed here. 


Matching—UHF Band 


The connections for receiving chan- 
nels 7-13 are the same as for chan- 
nels 14-83. The standard selector 
switch has too much series induc- 
tance and_= distributed  capaci- 
tance for good UHF switching how- 
ever and destroys the good UHF im- 
pedance match that the antenna 
would otherwise have. In order to 
correct for this mismatch a one wwf 
condenser, C, of Fig. 4 is placed 
across the lead in one inch from the 
switch terminals and a series reso- 


Fig. 6: SWR for high band VHF and UHF 


nant circuit, C,, L., resonant at 400 
MC is shunted across the lead-in 7 
in. from C,. These elements are so 
small as to have negligible effect in 
the VHF bands. 

The VSWR of the completed an- 
tenna is shown in Fig. 5 and Fig. 6. 

A photograph of the unit is shown 
in Fig. 2 with a portion of the top of 
the outer radome covering tube cut 
away. The antenna is mounted to the 


| base by means of a rotating joint for 


ease of orientation. A knob is 
mounted at the top of the unit to be 
used in rotating the antenna so that 
it will not be necessary to grasp the 
antenna in a region where hand ca- 
pacity will effect the operation. 
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First Transatlantic 
Telephone Cable 


The Long Lines Dept. of AT&T has 
announced plans to construct the 
first telephone cable system across 
the Atlantic Ocean. It will be by far 
the longest underseas voice cable 
the world and the first laid at depths 
found in mid-ocean. An agreement 
has been signed for construction of 
the cable by AT&T, the British Post 
Office, and the Canadian Overseas 
Telecommunication Corp. It will be 
owned jointly by these three organi- 
zations. Developmental and research 
work on such a cable has been going 
on for 25 years. The project will take 
three years to complete and will cost 

$35,000,000. 

The submarine cable will contain 
a group of telephone circuits be- 
tween New York and London, and 
another group between Montreal 


——— 


Route of projected transatlantic telephone cable 
system. It will be by far the longest (some 2,000 
nautical miles) underseas voice cable in the 
world and the first to cross an ocean 


and London. It will handle 36 simul- 
taneous conversations. At the gate- 
way cities the circuits will connect 
with the telephone systems of the 
respective countries. The transatlan- 
tic portion of the system, with its 
many vacuum tube repeaters, will be 
2,000 nautical miles in length and 
will be laid in depths up to three 
miles on the ocean floor between 
Scotland and Newfoundland. It will 
then connect with another subma- 
rine cable extending 300 miles west- 
ward to Nova Scotia. 

There will be over 100 underwater 
repeaters on the transatlantic seg- 
ment of the proposed system. The 
repeater is housed in a copper tube 

7 ft. long and 1.5 in. in diameter. The 
‘een vacuum tubes used in each of 
these amplifiers have been under de- 
velopment for years and have with- 
stood both laboratory and under- 
water operating tests of the severest 
kind. The voice currents will travel 
along coaxial conductors which will 
be insulated by a solid layer of poly- 
ethylene. Power to operate the vac- 
uum tubes on the ocean bed will be 
fed in from both ends of the cable 
along the same coaxial conductor. 
The cable will be protected by a 
wrapping of copper foil, over which 
there will be a heavy cover of jute 
and steel wires, producing an overall 
diameter of 1.25 in. 
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How to Wind Up with a Better Coil! 


A precision potentiometer is used 
as a voltage divider...to translate 
mechanical motion into voltage 
change. Essentially, 
resistance element with terminal con- 
nections, and a sliding contact. A 
current is impressed on the element 

. when the sliding contact is moved, 
a change in output voltage results. 
For compactness, the element is 
usually bent into a circle, and the 
slider arranged to traverse it when a 
shaft is turned. 


consists of a 


The resistance element may be ol 
composition, 
deposited film, 
or wire-wound 
type. Each has 
its advantages 

.the wire- 
wound element 
used in the Heli- 
pot* precision potentiometer provides 
the most satisfactory combination 
of accuracy, high resolution, and 
economy. 


Resistance wire may be wound on a 
toroid...or on a card or mandrel 
which is then bent to shape... and 
Helipot makes appropriate use of all 
these cores in various models. In the 
great majority of Helipots, the resist- 
ance wire is wound on a copper man- 
drel... which has most advantageous 
heat-dissipating properties...and 
can be coiled into the space-conserving 
helical shape which was a Helipot 
innovation. 

The linear potentiometer is designed 
to change output voltage in direct 
proportion to change in shaft posi- 
tion. For accurate performance, any 
given amount of slider travel must 
effect a precisely corresponding volt- 
age change...no matter which por- 
tion of the coil is traversed. 


To achieve this, a potentiometer man- 
ufacturer must select resistance wire 
of uniform thickness...and space it 
as accurately as possible when winding 
it. Good resistance wire is available 
from several sources...the critical 


pnase Is the series of operations In 
volved in coil-w nding. Sectional 
dimensions and straightness of the 
tensioning of the 


almost invisible filament of resist- 


copper mandrel 


ance wire 


.spacing between turns 


just the right amount of 
insulating varnish... 
» dried...and formed to 


required shape 


require a variety Ol] 
equipment and the work 
Ol Many specialists...to 
produce a single coll. 
Helipot Corporation 
engineers have developed 
a machine unique in the 
industry...which  per- 


} 


forms all these coil 


making operations auto- 
matically...in continuous sequence 
and at high speed. 


At Helipot’s Pasadena plant, a bat- 


tery of these ga, 


coil-w inding i LT Bees 
machines per- i Be - 
mits full-scale } k 


production of — 
high-quality Fu ws 
coils...the heart 
of the Helipot 


precision potentiometer. 


‘Electrical Noise in Wire-Wound 
Potentiometers’ by 
Irving Hogan... 
reprint of a talk pre- 
sented at the 1952 
West Coast I.R.E. 
Convention...is yours 
for the asking. Please 
request Data File 
No. 103. 


Write to Helipot Corporation.. 
a division of Beckman Instruments, 
Ine., South Pasadena, California. 


BUTTON STEM 
MACHINERY 


for all tube sizes... 
in any production 


speed 


You can produce button stems 
for sub-miniature, miniature, 
standard, cathode ray and 
power tubes (as well as crystal 
diodes and transistors), at any 
rate you specify on one of 
Kahle’s machines. 


Kahle button stem machines 
cover the complete range from 
single head to fully automatic 
24 head units that incorporate 
Kahle’s own famous precision 
high speed index mechanisms. 
Kahle maintains strict confi- 
dence while building machinery 
for its customer’s products. 

Kahle has contributed to the 
electronics and glass indus- 
tries for more than 40 years 
... today serves all the major 
electronic tube producers in 
this country as well as those in 
many other nations. 


Let Kahle solve your 
button stem problem. 
Write today. 


hrahle 


ENGINEERING COMPANY 
1313 SEVENTH STREET 
NORTH GERGEN. N 


CUES for BROADCASTERS 


(Continued from page 89) 


made of standard size E laminations 
by a local transformer manufac- 
turer. The center section core, 


where most of the flux is, is large 
enough to cover the entire width 
of a 10% in reel of tape. 

In use, the reel of tape is rotated 
slowly and evenly on top of the 
eraser, so that all of the tape passes 
over the center of the core. Then 
it is slowly withdrawn from the 
field. The switch is turned off when 
the about 3 ft. away. 
The whole procedure takes about 
Although bulk-erased 
tapes have less noise than head- 
erased tapes, it is usually not pos- 


reel is 


15 seconds. 


sible to produce lower noise record- 
ings because the bias on the record 
head would have to be disconnected. 
To check possible noise reduction, 
record a bulk-erased tape with the 
recorder operating normally, but 
with no input signal, and again with 
the tape lifted off the erase head 
with a shim. Check the difference in 
noise on playback. 

Some care must be exercised in 
disconnecting the erase head, as it 
is probably fed by the same oscilla- 
tor that provides record bias. The 
waveform, purity and magnitude of 
the bias must not be disturbed. 


Testing Harmonic Radiation 


GERALD W. LEE, Canada House, 
Trafalgar Square, London, England 


ANADIAN broadcast transmit- 
ter regulations state that no 
single frequency harmonic shall ex- 
ceed 0.05% of the output at the 
fundamental frequency or 12 watt 


whichever is greater; and the root 
sum square of all r-f harmonics 
shall not exceed 0.1% of the output 
at the fundamental frequency or 1 
watt whichever is greater. 

As field intensity meters 
rarely of greater accuracy than 5% 
these regulations cannot be satisfied 
by directly measuring the harmonic 
radiation, and more accurate meth- 
ods must be devised. One used suc- 
cessfully on a number of stations is 
to compare the harmonic radiation 
from the broadcast transmitter with 
the radiation from a test transmit- 
ter with accurately calibrated out- 
put, on the same frequency as the 
harmonic. The procedure is as 
follows: 

1. Set up a portable test transmitter 


are 


at the broadcast transmitter loca- 
tion, and adjust to the required 
harmonic frequency, and 2 watt 


radiated output. 

2. Set up a field intensity meter a 
suitable distance away and measure 
the test transmitter radiation. 

3. Shut down the test transmitter and 
energize the broadcast transmitter 
at licensed power. 

4. Without re-adjusting, except for fre- 
quency trimming, read the harmonic 
radiation on the field intensity 
meter. 

. Compare the two measured radia- 
tions. If the broadcast transmitter 
harmonic is stronger than the test 


~) 


ur 


transmitter further tuning adjust- 
ments are required before the 
broadcast transmitter satisfies the 


regulations. This procedure can be 
run through for each harmonic. To 
get the root sum square, the test 
transmitter output is adjusted down- 
ward to equalize each harmonic in 
turn; then the RSS of the test trans- 
mitter outputs taken, which must be 
below one watt. In practice, there is 
vsually very little radiation above 
the second harmonic. 


NTSC DOODLES 


Doodles made by some of the TV industry's top 
engineers at NTSC meetings, and saved for -2<- 
terity by the group's alert secretary Martha 
Kinzie, provides field day for amateur p y- 
chologists. Electronic birthday cake is in 
center of riddle whose solution reads: ‘‘Lunch 
hungry yes noon.” All this and p tchforks 
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BALANCED PERFORMANCE 
za 


preserves full orchestral balance 
in throughout the entire audible frequency range 


a Now Available on this 

is - N SOUND RECORDING there’s nothing that’s quite as important 

ve NEW 7 PLASTIC REEL | as balanced performance. For this is what determines the 
end result, in terms of listening enjoyment. 


2% ak tak Suppose you’re recording a symphony orchestra. Every note 
and overtone of every instrument must come through with the 
© more area for labeling same relative value as in the live performance. And Audiotape’s 
@ less chance of tape spillage more uniform frequency response preserves this tonal balance 
to the fullest possible extent. 
rn Seen eee This means faithful, well-balanced reproduction of all musical 
® rugged, non-warping construction instruments, from the lowest rumble of the bass tuba to the 
i f highest overtones of the piccolo. It’s a factor to which the 
® distinctive, modern design , . a ; 
trained ear is particularly sensitive — an Audiotape advantage 
that appeals strongly to the most critical professional recordists. 
another EXTRA-VALUE feature Audiotape’s output, frequency response, noise level and dis- 
tortion are correctly proportioned for the most satisfactory end 


at . ’ ; ; 5 
af no extra cost: result — with no compromise on quality anywhere along the 


line. In performance and in cost, Audiotape speaks for itself. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. Y. 


Ale Offices in Hollywood — Chicago 
Export Dept., 13 East 40th St., New York 16, N.Y., Cables ‘‘ARLAB"’ 
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MICROWAVE 


COMPONENTS 
and TEST EQUIPMENT 


MICROWAVE TEST EQUIPMENT 


DICO designed and manufactured test equipment assures ease 
of operation, accuracy and dependability of measurements in 
the microwave region. Among our products are both standard 
and custom-built units, such as. . 


TeSno n 


atte q 
Nu 
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MICROWAVE COMPONENTS 


DICO designs and manufactures.custom and 
standard Co-axial Line and Waveguide components. These are 


produced under highest quality control standards, a typical 
example being... m ¢ 


VIDE 
artis 
exacting oav” 


oT a Send for catalog 953 


DI AMON D 
MICROWAVE CORPORATION 
7 North Avenue, Wakefield, Mass. 
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Transistor 
(Continued from page 87) 

How is it assembled? In Fig. 1 is 
a magnified, cross-sectional view 
showing a germanium wafer which 
has been etched so that its thick- 
ness at one spot has been reduced to 
about 0.0002 in. In the craters thus 
produced there are electroplated 
electrodes of the metal indium. Note 
that the collector is slightly larger 
than the emitter and that a base lead 
is taken from the n-type germanium 
crystal. This mighty-midget is now 
ready to be surrounded with heat- 
insulating material and placed in its 
hermetically-sealed metal container 
which is spot-welded to the base as 
shown in Fig. 2. 

Technique of Producing the Sur- 
face-Barrier Transistor: Extremely 
pure germanium crystals are grown 
in the usual manner. These are 
sawed into thin, rectangular wafers. 
A wafer is clamped on a micrometer- 
adjustable table so that the desired 
spot on both faces will be placed in 
the center of the etching spray, as 
shown in Fig. 3. Electro-chemical 
etching with a spray containing in- 
dium salts takes place when current 
is supplied by connecting the proper 
battery polarity to the germanium 
wafer and to the conducting spray. 
The liquid is fed through the nozzles 
rather slowly, but the exact time it 
requires to penetrate the wafer is 
carefully observed by the operator, 
employing a microscope as illustrated 
in Fig. 4. Let us assume that the 
“drilling” or etching time required 
is 35 sec. This test hole can be seen 
in Fig. 1. The wafer is then moved 
by a small amount by moving the 
table on which it is clamped and a 
new hole is started by the etching 
process, only this time the process 
is stopped after, say 33 sec. The re- 
sult is that a layer of germanium 
about one molecule thick remains 
between the craters. 


Indium Electroplate 


Etching is stopped at the desired 
time and the electroplating of in- 
dium on both sides of the thin layer 
is begun by reversing the polarity of 
the battery by means of the switch 
shown in Fig. 3. Plating is continued 
until electrodes have been built up to 
convenient size for the soldering of 
the lead wires. After this the unit is 
ready for test and mounting. 

Mr. Woods said that heretofore 
inability to control production meth- 
ods has limited transistor produc- 
tion but now with the Philco tech- 
nique, the highest mechancial pre- 
cision with tolerences of 10 millionths 
of an inch can be obtained in “ma- 
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chining” germanium. It is believed 
Philco is also trying the technique 
on silicon, but on this subject they 
had nothing to report. It must be 
remembered that germanium is 
photo-sensitive and therefore must 
be processed under controlled light 
conditions. 

Advantages of method: The thin 
germanium barrier, affording high 
frequency operation, can be obtained 
by a relatively simple, accurate, re- 
producible operation. The germani- 
um is not mechanically strained. The 
good performance of the alloy type 
transistor can be obtained without 
the indefinite, hit-or-miss penetra- 
tion of the alloying metal electrodes. 

While indium was used in ex- 
perimental work it has been found 
that zinc, cadmium and tin (but not 
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Fig. 3: Electro-chemical etching of germanium 
wafer is controlled by polarity switch. Etched 
area is plated with indium and leads soldered 


lead) can be employed. The barrier 
is clean and easily electroplated. One 
of the difficulties of early commercial 
transistors was inoperativeness due 
to a layer of moisture which ac- 
cumulated on the germanium sur- 
face, but with the surface-barrier 
type, although etched by a stream of 
liquid, it seems to suffer no ill effects 
of moisture. 

Electrical Performance of Surface- 
Barrier Transistors: It is too soon for 
the characteristics of these newly de- 
veloped transistors to be available 
but some idea as to their performance 
can be gained from statements by 
Mr. Woods and Mr. Smith. 

The maximum battery voltage re- 
quired is 3 volts. Compare this with 
22 volts needed for some other types 
of transistors. 

The power consumption in the 
Philco device is 2 milliwatts com- 
pared to 50 mw for some types. 

It is well known that some types 
of transistors do not operate at high 
frequency, that is beyond 1 mc, in 
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accessi 
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3 
equipment When repairs and maintenance of 


electronic equipment are needed, 


wasted time costs money! Alert manufacturers have totally 


eliminated the laborious step of “getting at” vital components 
by installing Grant Industrial Slides. 1s your equipment 
mechanically up to its high electronic standards? If not, 


Grant offers you: 


Stock Slides. A great variety of types, suitable for most needs 
is in stock and available for immediate delivery. 

Custom Slides. Our engineering staff will assist you at your plant 
and develop slides that fit your requirements perfectly. 

W rite today for our complete Industrial Slide Catalog. 


Grant Industrial Slides 


Grant Pulley and Hardware Corporation 


31-75 Whitestone Parkway, Flushing, New York 
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TRANSISTOR (Cont.) 


spite of much research here and 
abroad. The surface-barrier type is 
listed as operating at “50 mc plus” 
and Mr. Woods said that reliable op- 
eration had been obtained up to 70 
MC. 

There is a limit to the breadth of 
the frequency band over which some 
of the types operate and another im- 
portant feature is the “noise” output 
of the device. We naturally want the 
former to be as wide as possible and 
the latter as low as possible. Here 
again it was indicated that the Philco 
device was equal to or better than 
the best of the existing types. 

Demonstrations: Mr. Smith showed 
to the press representatives a model 
of a Sea Rescue Beacon. Underneath 
a little wooden boat were the ele- 
ments of a sea battery; on top was a 


Fig. 4: Operator 
of germanium for 


carefully observes 
surface-barrier 


etching 
transistor 


surface-barrier transistor oscillator 
radiating into a vertical wire antenna. 
When the boat was dropped into a 
dish of salt water, the battery was 
energized and the miniature trans- 
mitter sent out a signal that was 
picked up some distance away as an 
audible beat note on a radio re- 
ceiver. This showed that a life raft 
could be equipped to send out such a 
signal to aid in directing searching 
aircraft. 

A pocket radio receiver, roughly 
6 x 3 x 1 in., equipped with the new 
transistors was demonstrated while 
receiving speech from the usual port- 
able transmitter. It was powered by 
two flashlight cells. The low power 
consumption of the Philco transistors 
would permit the use of such a re- 
ceiver for 10 hours a day for many 
months without battery renewal. 

The field of electronic computers 
was mentioned. Here there would be 
a saving of power and weight and an 
increase in speed of switching when 
using the surface-barrier transistor. 
Patents: Patent applications have 


TELE-TECH 


VICTOREEN’S 
VOLTAGE REGULATOR TUBES 


Cover the Range from 
50 Volts to 20,000 Volts. 


A single voltage regulator tube may readily replace 
a complex and expensive regulating circuit. Investigate 
the advantages of a reliable, long-life Victoreen tube. 
* for voltage regulation of power supplies * as volt- 
age reference for control of higher currents °* for 
voltage limiting to prevent circuit overloading ° in 
voltage adjustment for fine control of precision power 
supplies. A single VR tube is space saving, too. 


x eee 


al 


aa 
HIGH VOLTAGE 
REGULATORS Maximum current 1000 vo 
5000 te 20,000 Regulation 


Volts 1.5% per 250 ya 


HIGH VOLTAGE 
REGULATORS 


3000 to $000 
Volts 


Maximum Current 250 ya 
Regulation 
5-55 vais 1.5% 


HIGH VOLTAGE 


REGULATORS Maximum Current 100 va 
400 to 2500 P 
Volts Regulation 
5-55 pais 1.5% 
GLOW TUBES Maximum Current 800 ya 
57 Volts Regulation 
200-800 wa is 3.0% 
Vj 
ADJUSTABLE 4 ————— 
REGULATORS fg Maximum Current 55 va 
645 to 705 
Volts Regulation 
/ 5-55 yais3% 
ae 
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DISTRIBUTORS 


Allied Radio Corp., Chicago, I!linois 

W. D. Brill Co., Oakland, California 

Gifford-Brown, Des Moines, lowa 

Harrison Equipment Co., Houston, Texas 

Industrial & Electronics Supply, Dallas, Texas 

Radio Shack Corp., Boston, Massachusetts 
Southeastern Radio Supply Co., Raleigh, No. Carolina 
Terminal Radio Corp., New York City, New York 

W. & W. Distributing Co., Memphis, Tennessee 


WEST COAST REPRESENTATIVE 
Cariton Engineering Co. 
Los Angeles-San Francisco, California 


EXPORT DISTRIBUTOR 
Terminal Radio Corp., New York City, New York 
Cable TERMRADIO 


The Victoreen Instrument Co. 


3800 PERKINS AVE. © CLEVELAND 14, OHIO 
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been filed covering the various 
features connected with this new 
transistor. Some time ago Bell Labs. 
licensed companies to use their 
transistor patents, requiring as part 
of the contract that these licensees 
give a free license to BTL under any 
transistor patents they might obtain. 
It is the belief of one reporter that 
from the long list of BTL licensees, 
Philco’s name was missing. If this is 
still the state of affairs, then Philco 
will be in an especially strong posi- 
tion with the patents they may secure 
in the transistor field. During the 
past decade, the growth of Philco’s 
general patent situation has been 
such as to put that corporation in a 
major patent position in the elec- 
tronic industry. 

Commercial Situation: It was 
stated that no sales price nor date 
of commercial production on these 
new transistors could be set now. 


AIEE TV Technical 
Program Set 


The technical paper program spon- 
sored by the Committee on TV and 
Aural Broadcasting Systems for the 
1954 AIEE Winter Convention has 
been announced by Chairman 
Charles E. Dean. The convention 
will be held in the Statler Hotel, 
New York City, Jan. 18-22. Papers 
to be presented are: 

Differential Gain and Phase Measure- 
ments in Color TV Systems—H. Ke 
Bell Tel. Labs 

Photo-Electric Colorimeter for Color TYV— 
J. B. Chatten, Philco 

Phase Analyzer for Color TYV—). F. Fis! 
Philco 

Transmission of Color Over Intercity Net- 
works—J. A. Rae, A. T. & T 

Color TV Camera Equipment—F. W. 
paugh, RCA 

Equipment for Color TV Broadcasting— 
R. Popkin-Clurman, Telechrome 

Color TV Studio Design from an Opera- 
tional Standpoint—R. Montford, NBC 

Color TV Equipment for the Broadcaster— 
O. W. B. Reed, Jr., Jansky and Bailey 

High-Gain Side-Firing Helical Antennas 
for UHF TV Broadcasting—H. G. Smit! 
Cornell U 

The Wavestack, a New Type of Antenna 
for VHF Broadcasting—G. B. MacKimmie 
RCA, Canada 

A UHF Transmitter Employing Klystron 
Power Amplifiers—W. H. Sayer, DuMont 
Labs. 

An On-Channel TV Satellite System— 
L. E. Rawls, Station WSM 

Community TV Systems—M. F. Molarkey 
Jr., Trans-video Corp 

Very Small Speaker-Type Personal Broad- 
cast Receiver—K. James, Emerson 

An Improved Vertical Sync Circuit—A. M 
Levine, H. Altman & L. Feit, Federal Tele 
communications Lab 

A Radio-Relay Remote-Control System for 
FM Broadcast Stations—T. 8. Humphrey 
Rural Radio Network 

Automatic Remote Broadcast Stations— 
S. H. VanWambeck, Hammarlund 

Torque Requirements of a Radar Antenna 
— Melvin Mark, Raytheon 
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plane over 
Plymouth... 


THE COLLINS NAVIGATION COMPUTER 


paar avrownt 


DEPENDS ON THE ACCURACY OF 
FAIRCHILD POTENTIOMETERS 


To guide a plane over Plymouth, Massachusetts, or over any 


waypoint within range of an omni-bearing-distance naviga- 
tional station, Collins Radio Company has developed the Type 


CA1477 computer. In this computer, two 3-gang and one 


9 


-gang Fairchild Type 747 potentiometers are set by the pilot 


or by servomechanisms to supply output voltages to the com- 


puting elements. 


These Fairchild potentiometers were selected by Collins 


because they have the high electrical and mechanical accuracy 


necessary for such an exacting computing job. The inherent 


long-lite characteristics of these potentiometers were also im- 


portant because the computers have to stay in service over a 


wide range of operating conditions. 


If you're designing a computer or other equipment that re- 


quires potentiometers with high electrical and mechanical ac- 


curacy, write the Potentiometer Division, Fairchild Camera 
and Instrument Corporation, 225 Park Avenue, Hicksville, 
Long Island, Department 140-4461. 


The FAIRCHILD TYPE 747 POTENTIOMETER 


This potentiometer was modified to meet Collins’ 
exact needs. If you have a specialized applica- 
tion, let Fairchild design the potentiometer to 
fit your requirements. 


—fRIRGHILD 


PRECISION POTENTIOMETERS 
/ 


the 


Size: : MODEL 
13 x 16" x 14" —_ 
s S-5-A 
60 Pounds &> ne 
Vz 


ANOTHER EXAMPLE oF 1 


The LAB PULSESCOPE, model S-5-A, is a 
compact, wide band laboratory oscilloscope for the 
study of all attributes of complex waveforms. The 
video amplifier response is up to 11 MC and pro- 
vides an equivalent pulse rise time of 0.035 micro- 
seconds. Its 0.1 volt p to p/inch sensitivity and 
0.55 microsecond fixed delay assure portrayal of 
the leading edge when the sweep is triggered by 
the displayed signal. An adjustable precision cali- 
bration voltage Is incorporated. The sweep may 
be operated in either triggered or repetitive modes 
from 1.2 to 12,000 microseconds. Optional sweep 


( aleve PIONEERING... 


expansion of 10 to 1 and built-in markers of 0.2, 
1, 10, 100, and 500 microseconds, which are auto- 
matically synchronized with the sweep, extend 
time interpretations to a new dimension. Either 
polarity of the internally generated trigger. voltage 
is available for synchronizing any associated test 
apparatus. Operation from 50 to 1000 c.p.s. at 115 
volts widens the field application of the unit. These 
and countless additional features of the LAB 
PULSESCOPE make it a MUST for every elec- 
tronic laboratory. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 
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A 
WATERMAN PRODUCTS 


WATERMAN PRODUCTS INCLUDE 


S-4-A SAR PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE® 
S-12-B JANized RAKSCOPE® 
S-14-A HIGH GAIN POCKETSCOPE 
S-14-8 WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 


Alse RAYONIC® Cathode 
Ray Tubes and Other 
Associated Equipment 


Fellow Awards for 1954 
Announced by IRE 


Seventy-six radio engineers and 
scientists have been named Fellows 
of the Institute of Radio Engineers by 
the Board of Directors. The grade of 
Fellow is the highest membership 
grade offered by the Institute and is 
bestowed only by invitation on those 
who have made outstanding contri- 
butions to radio engineering or allied 
fields. 

Presentation of the awards with ci- 
tations will be made by the President 
of the Institute at the Annual Ban- 
quet on March 24, 1954 at the Wal- 
dorf-Astoria Hotel in New York City 
during the IRE Convention. 

Recipients of the Fellow award are: 


Foreign Recipients 


D. C. Espley, Chief Engineer, Tele- 
communications Research Labora- 
tories of the General Electric Co., 
Ltd., North Wembly, England. 

A. W. Montgomery, Joint General Man- 
ager Standard Telephones and Cables 
Ltd., London, England. 

Yasujiro Niwa, President, Tokyo Elec- 
trical College, Tokyo, Japan. 

M. J. H. Ponte, Director, Compagnie 
Generale de Telegraphie Sans Fil, 
Paris, France. 

Herre Rinia, Director of Research, 
Philips Research Labs. N.V., Philips 
Gloeilampenfabrieken, Eindhoven, 
Netherlands. 


Canadian Recipients 


J. E. Hayes, Chief Engineer, Canadian 
Broadcasting Corp., Montreal. 

George Sinclair, Associate Professor, 
University of Toronto; President, Sin- 
clair Radio Laboratories, Ltd., To- 
ronto, Canada. 

B. R. Tupper, Manager and Chief Engi- 
neer, Northwest Telephone Co., Van- 
couver, B.C., Canada. 


United States Recipients 


E. I. Anderson, Assistant Manager, In- 
dustry Service Lab., RCA Labora- 
tories Div., New York, N.Y. 

A. V. Astin, Director, National Bureau 
of Standards, Washington, D.C. 

W. F. Bailey, Engineer, Hazeltine Corp., 
Little Neck, N.Y. 

D. S. Bond, Research Engineer, RCA 
Laboratories Div., Princeton, N.J. 

M. R. Briggs, Manager, Missile Ground 
Control Engineering, Westinghouse 
Electric Corp., Baltimore, Md. 

I. F. Byrnes, Vice President of Engi- 
neering, Radiomarine Corporation of 
America, New York, N.Y. 

Madison Cawein, Consultant, Diamond 
Power Corp., Lancaster, Ohio.; P. R. 
Mallory and Company, Inc., Indian- 
apolis, Ind. 

J. G. Chaffee, Technical Staff, Bell Tele- 
phone Labs., Inc., New York, N.Y. 
Britton Chance, Director, Johnson Re- 
search Foundation, University of 

Pennsylvania, Philadelphia, Pa. 
(Continued on page 118) 
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= 
. _ 
im Your Future! (|— 


FORTY PERCENT SIZE REDUCTION has been : 


made in Texas Instruments junction transistor cases. 


y With case length now less than a third of an inch, 
Tl transistors offer you a major opportunity for 
t equipment miniaturization. o 
This Important size reduction was a hieved without reducing the 
quality or changing the construction of the proven rl junction 
= transistor. Transistor fabrication methods. materials. and mois _| 
ba ture-proof glass-to-metal hermetic sealing remain the same 
Texas Instruments junction transistors undergo an exhaustive = 
. testing procedure to insure their close adherence to published — 
a specifications (see distribution curves below). And not only must a 
all transistors pass more than 20 test procedures—in addition 
" , to continual visual checks—but also they are aged over 48 hours 
at rated output. They are then — 
ie completely re-inspected, as a positive 
L, operating double-check. 
| If you want transistors combining STATISTICAL DISTRIBUTION CURVES 
‘ small size with high quality. they Based on 100 transistors of each type 
Ss ° . ° 
‘ are now in production and available 
in five types from Texas Instruments 
Incorporated. Write for bulletins DL-S 310 
(junction) and DL-S 312 (point-contact). 
- Custom-built units also are available. 3 
yr, Z 
te ELECTRICAL DATA: n-p-n junction transistors 7 
type 200 type 201 type 202 2 
d= RATINGS, RECOMMENDED MAXIMUM: 5 
Collector Voltage 30 30 30 volts - 
Bo Collector Current 5 5 5 ma F3 
a- Collector Dissipation (at 25-C) 50 50 50 mw 5 
Ambient Temperature 50°C 50°C 50°C 
AVERAGE CHARACTERSTICS (AT 25°C.): 
Collector Voltage 9 5 volts 
n= Emitter Current... —|] —] —|] ma 
a- Collector Resistance (Minimum) 4 4 4 megohms 
Base Resistance 150 170 200 ohms 
au Emitter Resistance 22 2. 35 ohms 
Current Amplification Factor* (Minimum) 9 19 49 
D., Collector Cutoff Current (Maximum) 10 10 10 a 
Collector Capacitance 15 17 19 wufd 
A Noise Factor** (Ve =2.5 V., lp = —.5 ma) 6 23 0 db 
= Frequency Cutoff** (< ,) 90 1.10 1.30 m.c. 5 T 
> 4. 
nd & “Emitter Grounded 3 
ise z } 
**Noise Factor and Frequency Cutoff are < | 
: average and individual units may vary g i 
g1- a EMITTER GROUNDED 
of = Ve Sv de LJ 
hg i. -!l moa | 
z 
nd ‘ us £ 
9 TEXAS INSTRUMENTS 
| LN oe eS se FOR AT 2c Uo 
e- 
6000 LEMMON AVENUE DALLAS. 9.: TEXAS 
te- K — Current Amplification Factor 
of 
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YOU CAN TRUST IT! 


FREQUENC T 


nyt smPEDANTE 


Lei SIO EL CE LEREL LEM 


Model 655 
AUDIO OSCILLATOR 


Spurious beats or signals cannot occur in the output of 
the Jackson Model 655 Audio Oscillator. This is because 
ONLY the fundamental frequency is produced in the 
instrument. All the characteristic faults of the beat 
audio method are eliminated. 


accurate to within 3% or 1 
cycle. Hum level is down more 
than 60 db of maximum 
power output. 

Full output control pro- 
vides 500 milliwatts at imped- 
ances of 10, 250, 500, or 5,000 
ohms or HiZ resistive output. 

Glass enclosed dial is fully 
illuminated. Cabinet is 13” 
wide x 914” high x 95%” deep. 
Net weight, 27 lbs. 


DEALER NET PRICE...°/3500 


See your electronics distributor for more information, or write us. 


JACKSON ELECTRICAL INSTRUMENT CO. - DAYTON 2, OHIO 


“Service Engineered” Test Equipment 
IN CANADA: THE CANADIAN MARCONI CO. 


You can always depend upon 
this fine instrument in engi- 
neering service or laboratory 
use. It is precision-built to 
provide full-range audio test- 
ing from 20 cycles to 200 ke. 
Stable RC circuit gives con- 
stant sine-wave output with 
less than 5% harmonic distor- 
tion at all frequencies between 
30 and 15,000 cycles. 
Frequency calibration is 
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IRE FELLOWS (Cont.) 


Marvin Chodorow, Associate Professor, 
Stanford University, Stanford, Calif. 

D. H. Clewell, Director, Field Research 
Labs., Magnolia Petroleum Co., Dal- 
las, Texas. 

R. B. Colton, Major General (retired), 
U.S. Army, Washington, D.C. 

M. S. Corrington, Radio Engineer, RCA 

Victor Div., Camden, N.J. 

M. Craig, Vice President of Engi- 

neering, Radio and Television Div., 

Philco Corp., Philadelphia, Pa. 

C. A. Culver, Senior Physicist, South- 
west Research Institute, San Antonio, 
Texas. 

F. M. Doolittle, President and Treas- 
urer, Connecticut Broadcasting Co., 
Hartford, Conn. 

W. L. Dunn, Vice President in charge 
of Sales and Engineering, Raytheon 
Television and Radio Corp., Chicago, 
Ill. 

N. E. Edlefsen, Director, Electro- 
mechanical Engineering Dept., North 
American Aviation, Downey, Calif. 


r. 


M. A. Edwards, Manager of Engineer- 
ing, X-Ray Dept., General Electric 
Co., Milwaukee, Wis. 

L. Captain, U.S. Navy. 

H. Ewing, Director of Research 
Services, RCA _ Laboratories Div., 
Princeton, N.J. 

R. M. Fano, Associate Professor, Massa- 
chusetts Institute of Technology, 
Cambridge, Mass. 

E. P. Felch, Technical Staff, Bell Tele- 

phone Laboratories, Inc., Murray 

Hill, N.J. 

L. Finch, Design 
RCA Communications, 
York, N.Y. 

R. M. Foster, Professor of Mathematics, 

Polytechnic Institute of Brooklyn, 

Brooklyn, N.Y. 

W. Friend, Director of Engineering 
and Development, Magnetic Metals 
Co., Camden, N.J. 

G. Fubini, Supervising Engineer, 
Airborne Instruments’ Laboratory, 
Inc., Mineola, N.Y. 

I. A. Getting, Vice President, Engineer- 

ing and Research, Raytheon Manu- 

facturing Co., Waltham, Mass. 

E. Gorham (Deceased), Formerly 
Chief, Thermionics Branch, Signal 
Corps Engineering Lab., Belmar, N.J. 
C. A. Gunther, Assistant Chief Engi- 
neer, Engineering Products Dept., 
RCA Victor Div., Camden, N.J. 

P. Hagen, Naval Research Lab., 
Washington, D.C. 

N. L. Harvey, Chief Engineer, Sylvania 
Electric Products, Inc., Buffalo, N.Y. 

Walter Hausz, Manager, Development 
Engineering, General Electric Co., 
Syracuse, N.Y. 

W. D. Hershberger, Professor of Engi- 
neering, University of California, Los 
Angeles, Calif. 

R. D. Huntoon, Director, Corona Labs, 

National Bureau of Standards, Coro- 

na, Calif. 


C. 
D. 


Engleman, 


J. 


Superintendent, 
Inc., New 


A. 


E. 


J. 


J. 
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R. G. E. Hutter, Head, Physical Re- 
search Branch, Sylvania Electric 
Products, Inc., Bayside, N.Y 


J. F. Jordan, Chief Engineer, Baldwin 


Co., Cincinnati, Ohio 
W. R. Koch, Group Manager, RCA Vic- 

tor Div., Camden, N.J. 

J. D. Kraus, Professor of Electrical 

Engineering, Ohio State University, 
Columbus, Ohio. 

. B. H. Kuper, Chairman, Instrumenta- 

tion and Health, Brookhaven, Na- 

tional Lab., Upton, N.Y. 

M. Lafferty, Research Associate, 
General Electric Research  Lab., 
Schenectady, N.Y. 

J. J. Lamb, Director of Electronic Re- 
search, Remington Rand, Inc., South 
Norwalk, Conn. 

Reuben Lee, Advisory Engineer, West- 
inghouse Electric Corp., Baltimore, 
Md. 

W. D. Lewis, Director of Switching Re- 
search, Bell Telephone Laboratories, 
Inc., Murray Hill, N.J. 

W. W. Mieher, Department Head, 
Armament Radar, Sperry Gyroscope 
Co., Great Neck, N.Y. 

B. M. Oliver, Director of Research, 
Hewlett Packard Co., Palo Alto, 
Calif. 

J. M. Pettit, Associate Professor of 
Electrical Engineering, Stanford Uni- 
versity, Stanford, Calif. 

Donald A. Quarles, Assistant Secre- 
tary of Defense for Research and 
Development, Department of Defense, 
Washington, D.C. 

W. H. Radford, Professor of Electrical 
Communications, Massachusetts In- 
stitute of Technology, Cambridge, 
Mass. 

Eugen Reisz, New York, N.Y. 

T. C. Rives, Manager, General Electric 
Advanced Electronic Center at Cor- 
nell University, Ithaca, N.Y., General 
Electric Co., Syracuse, N.Y. 


(Continued on page 120) 
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CITIZENS’ RADIO 


~5 


Stewart-Warner's ‘‘Portafone” two-way radio is 
one of first of its kind to receive FCC approval. 
Unit operates at 465 mec. Transceiver in 10.5 
in. case weighs 28 oz. alone; 5.5 Ibs. with 
portable case and battery. Output is 500 mw, 
and receiver sensitivity is about 12 tv 
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MINIATURIa 


YOUR EQUIPMENT? 


Specify SIMPLEST, MOST COMPACT 


AMPERITE 
pELAY RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging trom 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

e@ Hermetically sealed. Not affected by altitude, mois- 
ture, or other climate changes. 

® Circuits: SPST only—normally open or normally 
closed. 

Amperite Thermostatic Delay Relays are compen- 

sated for ambient temperature changes from —55° to 

+70°C. Heaters consume approximately 2 W. and may 
RELAY be operated continuously. The units are most compact, 

ais os panel rugged, explosion-proof, long-lived, and — inexpensive! 
\ 5 

st) wey TYPES: Standard Radio Octal, and 9-Pin Miniature. 


STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 


MPERITE 
DELAY 


° Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


e mre rere sealed, light, compact, and most inexpensive. 


rm) 
rT =) 
1 
3 iy “~ 
: 
V TAGE F 24V WITH ee 
| BA 3E VARIES 
' 


T9 BULB 


Wm 


Maximum Wattage Dissipation: T6%2L—SW. T9I—l10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to -+-90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


MPERITE CO. Inc., 561 Broadway, New York 12, N.Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 


Microwave transmission is only as de- 
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through. 

To assure electric power for trans- 
mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start- 
ing. 

Onan Standby Electric Plants have 
been proved indispensable in installa- 
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po- 
lice and other government law en- 
forcement departments. 

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 35,000 watts. 


A size and model for every standby application! 


3,500 watts A.C. 


2-cyl. air-cooled 


ELECTRIC PLANTS 


2» Forging Stronger Links 


New 5CW 


5,000 watts A.C. 


Air-cooled 


@ COMPACT—Take less than one cubic 


@ UNI-DUCT COOLING 


yard of space. Easier to install. Con- 
nection box provided for quick hook-up. 


Cooling air is 
drawn by vacuum through generator 
ond over engine. All heated air is ex- 
pelled through one small vent which 
also discharges engine exhaust. Quiet 
operating. No liquid coolants to freeze 
or leak. 


BUILT FOR HEAVY DUTY—Smooth- 
running, twin-cylinder, horizontally- 
opposed, 4-cycle air-cooled engines 
deliver rated horsepower at moderate 
speed. Unusually large bearing sur- 
faces for long life. 


DE LUXE EQUIPMENT— Nothing extra 
to buy. Impulse-coupied, high-tension 
magneto, radio shielded. Oil-both air 
cleaner, fuel filter, oil pressure gauge, 
fuel tank, muffler and exhaust tubing 
All heated and moving ports safely 
enclosed. 


10,000 watts A.C. 


2-cyl., air-cooled 


5 to 35 KW A.C. 


W ater-cooled 


Write for specifications 
D. W. ONAN & SONS INC. 


78RA University Ave. S. E. 


* Minneapolis 14, Minnesota 


TELE-TECH & ELECTRONIC INDUSTRIES * January 1954 


IRE FELLOWS (Cont.) 


G. M. Rose, Jr., Manager, Advanced De- 
velopment Group, RCA Victor Div., 
Harrison, N.J. 

P. C. Sandretto, Assistant Technical 
Director, Federal Telecommunication 
Labs, Nutley, N.J. 

Kurt Schlesinger, Head, Television Re- 
search Dept., Motorola, Inc., Chicago, 
Ill. 

A. H. Schooley, Associate Superintend- 
ent, Naval Research Lab., Washing- 
ton, D.C. 

H. J. Schrader, Manager, Advanced De- 
velopment FPD, RCA Victor Div., 
Camden, N.J. 

A. C. Schroeder, Television Engineer, 
RCA Laboratories Div., Princeton, 
N.J. 

G. R. Shaw, Chief Engineer, Tube De- 
partment, RCA Victor Div., Harrison, 
N.J. 

R. F. Shea, Supervisor, Semiconductor 
Applications Engineering, General 
Electric Co., Syracuse, N.Y. 

Samuel Silver, Professor of Engineering 


Science, University of California, 
Berkeley, Calif. 
E. A. Speakman, General Manager, 


Fairchild Guided Missile Div., Wyan- 
dach, N.Y. 

W. L. Webb, Manager, Missile Section, 
Bendix Products Div., Bendix Avia- 
tion Corp., Mishawaka, Ind. 

P. T. Weeks, Wellesley Hills, Mass. 

J. O. Weldon, President, Continental 
Electronics Manufacturing Co., Dallas, 
Texas. 

K. R. Wendt, Manager, Advanced De- 
velopment, Sylvania Electric Prod- 
ucts, Inc., Buffalo, N.Y. 

E. M. Williams, Project Engineer, Naval 
Ordnance Lab., Silver Spring, Md. 

J. R. Wilson, Director, Electronic Ap- 
paratus Development, Bell Telephone 
Laboratories, Inc., Murray Hill, N.Y. 

D. E. Wooldridge, President, Ramos- 
Wooldridge Corp., Los Angeles, Calif. 


‘*Audio Jury” 
Evaluates Car Sounds 


Chrysler Corp. has developed a 
procedure for tape recording car 
sounds and playing them back to a 
jury of “ears” to determine motor- 
ists’ reactions to noise levels, which 
cannot otherwise be measured in 
terms of human hearing. Micro- 
phones are placed in the car at pas- 
sengers’ ear levels and the sounds 
are recorded on Magnecord binaural 
tape recorders. The tapes are played 
back to a group of average drivers 
who rate the amplified sounds sub- 
jectively. The resulting data guides 
design engineers. For example, in one 
test of a cooling fan, a 5% increase 
in fan speed made a substantial dif- 
ference to the listening jury, despite 
the fact that the db meter reading 
remained unchanged. 
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C-A-C 


MOLDED TOROIDS 


Stocked in Standard Inductances 
for immediate delivery... 


With the new molded toroid simplifying 
mounting problems and with the result- 
ant demand increasing daily, C-A-C 
now offers an added convenience to 
buyers by stocking standard types for 
immediate delivery. 


Write for file of complete specifications 
and listing of stocked inductances. 
C-A-C molded toroids meet the per- 
formance requirements of Military 
specifications. 
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From a modest beginning five years ago, Communication 
Accessories Company has grown to one of the largest exclusive 
toroid coil winding producers in the U. S. today. Why? 


We like to think that this growth is due to the thorough,, 
careful handling we apply to each coil... and because 

of the particular skill of our people. Whatever the 

reason, we'll continue — doing the best we know —____.-__. 
how — thankful for the trust that important Ties on tereite’ | 
companies have placed in us. 


write for this catalog 


COMMUNICATION ACCESSORIES 
Compa 


HICKMAN MILLS, MISSOURI 


ie 
u 


“To find and follow 
the better way” 


INSIST ON 
AMERICAN 
MICROPHONES 
D-33 Broadcast 
D-22 Public Address 


@.... microphone co. 


370 South Fair Oaks Ave. * Pasadena, 1, Calif. 


Styroflex for Eiffel Tower TV 


A 61g in. styroflex cable was recently 
installed in the Eiffel Tower, Paris, 
France to connect new superturnstile 
antenna built by Compagnie Generale 
de Telegraphie sans Fil, to the TV 
transmitter. Photos below give an idea 
of the magnitude of this installation. 
The station has a 12 me bandwidth and 
operates over the 175 to 187 mc range. 
Output of picture transmitter is 20 kw 
and that of the sound transmitter is 
7 kw. For further details on styroflex 
cable see Tele-Tech, Nov. 1951, page 42. 
-— ve 
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Manufacturing 


Styroflex cable at Felten & 
Guilleaume Carlswerk plant in Koln-Mulheim, | 
Germany 
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Cable was shipped to France on gigantic reels. 
Reels were too large to be transported overland 
conveniently and had to be moved on barges 


View of cable as installed in Eiffel Tower 
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TS-148/UP 


| EQUAL TO OUR 
_GOVERNMENT TYPE DESIGNATION 
UPM-33 


® NEW AND IMPROVED DESIGN 
® OUTSTANDING PERFORMANCE 
@ MORE RUGGED CONSTRUCTION 


| Specifications . 
| Attenuation 
uncal 
Frequency range: 8430 Mcs—9660 Mcs 
Frequency sweep: 10—30 cps continuous 


Frequency swing (FM sawtooth) of analyzer r-f 
oscillator: 40—50 Mcs. 


Maximum error: +4 Mcs 


Maximum dispersion of spectrum: 1.5 Mcs per 
inch 


(Spectrum Amplitude): 3—70 dt 


Overall i-f bandwidth at half power point: 50 Kcs 
| Sensitivity to CW: 


a. Spectrum amplified position: 80 db below 
| 1 W per inch deflection on oscilloscope screen 
| 


b. Spectrum position: 55 db below 1 W per 
inch deflection on oscilloscope screen 


Weight: 86 pounds (complete in armored case 
with all accessories 


Write or wire for prices and delivery schedule 


GM EQUIPMENT Co,, Inc. 


*Where Hi-Quality Is Fundamental” 


7311 
NORTH HOLLYWOOD, CALIF. 


Phone: STanley 7-1086 


VARNA AVENUE 
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Microwave Theory and Technique 


By Herbert J. Reich, Philip F. Ordung, Herbert 
L. Krauss, and John 6G. Skalnik. Published 
1953 by D. Van Nostrand Co., 250 Fourth 
fve., New York 3, VN. Y. 901 pages. Price 
$12.50. 


With the far-reaching growth of 
the microwave art, the need has 
risen for a text or reference work 
to provide a comprehensive funda- 
mental analysis of microwave de- 
vices and the theory of their opera- 
tion. The authors, all members of the 
electrical engineering faculty of 
Yale University, have been emi- 
nently successful in fulfilling this 
need. The book rates with the best 
on the subject. 

The first two chapters cover the 
elements of field theory. The next 
four analyze the characteristics of 
transmission lines, waveguides and 
baluns. Chapter 7 covers antennas, 
and Chapter 8 measurements. Chap- 
ters 9 through 15 should be of con- 
siderable value to design engineers 
since they stress the physical princi- 
ples underlying the function of 
microwave resonators, amplifiers 
and oscillators. Detailed attention is 
given to the various types of klys- 
trons, magnetrons and _traveling- 
wave tubes. A symbol index and a 
section on laboratory experiments at 
the end round out this most note- 


worthy book. AJF 


Timing Engineering 


By Myrten G,. Saake. Published 1953 by Ribble 
Engineering Co., 74-90 Montgomery St., Jer- 
sey City 2, VN. J. 243 pages. Price $5.00. 


This informative book centralizes 
a vast store of knowledge on auto- 
matic timing systems for industrial 
processes. No attempt is made to 
present a profound analysis of tim- 
ing problems. Rather it is a very 
practical handbook, which clearly 
describes the various types of timing 
and counting systems, and follows up 
with a large number of specific ap- 
plications. This volume is to be 
highly recommended to production 
engineers, process designers, and 
anyone engaged in automation and 
quality control work. After a brief 
introduction covering the basic scope 
of timing, the text covers the cir- 
cuitry and available equipment. 


Hyperbolic Protractor for Micro- 
wave Impedance Measurements 


Ry G. A. Deschamps. Publisked 1953 by In- 
ternational Telephone & Telegraph Corp., 67 
Broad St., New York 4. N.Y. Includes plastic 
protractor developed at’ Feder il 
munication Labs., and 44-page technical in- 

struction booklet. Price $2.50. 


Telecom- 
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SPECIFICATION 


At AMPHENOL, each component, beginning in design 
and continuing through engineering, production, in- 
spection and delivery, has on its blueprint an un- 
written specification. It’s a small word, yet it covers 
the most important single ingredient in an AMPHENOL 
product —“Quality.” 


At AMPHENOL, the design of a new component or 
the modification of an existing component has as its 
basis a concern for quality. How can it be designed 
to perform best? What materials will provide this 
performance? These are very real questions asked 
in the Designing Department at AMPHENOL— ques- 
tions that must be satisfactorily answered before a 
design can be released. Product engineers continue 
with this concern. They may spot improvements in 
a component which will insure higher quality —and 
these will be incorporated. Finally, Production and 
Inspection keep a quality-wise eye on the component 
during the manufacturing process. 


The results of this continuing emphasis on quality 
are the famous AMPHENOL components. Whether it is 
a socket, a connector or a cable, the final component 
that is delivered to you is the finest you can buy and 
is as surely marked with the unwritten specification 
“Quality” as the original blueprint. 


/VGVY+ CATALOG B-3 

The new, revised AMPHENOL general 
catalog B-3 will be sent upon request. 
It contains illustrations and specifica- 
tions on the over 9,000 items now 
manufactured by the AMERICAN 
PHENOLIC CORPORATION. 


chicago 50, illinois 


AMERICAN PHENOLIC CORPORATION 


———— 


Recording TV 
(Continued from page 81) 


cording installations. Enormous sav- 
ings in money for program recording 
are anticipated as Dr. E. W. Eng- 
strom, vice president of the Labora- 
tories Div., revealed cost estimates. 
For the same program, recording on 
magnetic tape would be 5% to 10% 
of that which would have to be ex- 
pended for recording on color film, 
and 10% to 20% of that necessary 
for recording on b-w film. 

The demonstration at Princeton 
was presented in five parts. The first 
three parts were devoted to play- 
backs of previously recorded TV 
programs in black-and-white and 
also in color. Part four consisted of 
a live color television program via 
microwave from New York, the 
second half of which was simultane- 
ously played back from tape the in- 
stant after it was recorded. A de- 
layed complete playback of the pro- 
gram for part five concluded the 
demonstration. There were no ap- 
parent technical difficulties through- 
out the demonstration and_ the 
quality of the pictures being played 
back off the tape was extremely 
good for both b-w and for color. On 
a comparative basis the taped video 
was readily discernible against the 
live program. For b-w, relatively 
speaking, the recording appeared to 
look 90-95% as good as the original 
while for color a figure of 85-90% 
might be ascribed. 

Although detailed technical in- 
formation on the operation of equip- 
ment was not provided at this time, 
Dr. Engstrom did summarize some 
of the salient points as follows: The 
heart of the equipment lies in the 
newly developed high-frequency re- 
cording heads and to advances in 
the “servo-type” tape transport that 
permits an almost constant tape 
speed. For b-w recording, the equip- 
ment uses a 4-in. tape and records 
video in one channel and sound in 
the other. For color, five channels 
on a %-in tape are employed. The 
five channels are for red, green and 
blue, and for syne and sound signals. 
The tape in either case travels at the 
rate of 30 ft./sec. The video band- 
width for each channel (b-w or 
color) is 3 mc. It should be noted 
that in the recording of color-TV 
the present technique has been to 
demodulate the NTSC color signal 
at Princeton and to apply video 
information in separate color chan- 
nels. Bandwidth limitations at pres- 
ent being at 3 mc will not accomo- 
date the NTSC color subcarrier at 
3.9 Mc. RCA engineers do not regard 
this as an obstacle, however, saying 
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that research is still in progress to 
reduce tape speed and to expand 
bandwidth and that the 0.5 mc dif 
ference factor is well within sight. 
The present equipment, using reels 
17-in. in diameter, records a 4- 
minute TV program. Work is now 
being directed toward a 19-in. reel 
to carry a 15-minute program. 

Video tapes may be re-used or 
re-recorded as many as 20 to 25 
times. It is the re-use factor which 
accounts mainly for the extremely 
low cost of the medium 


Radio Fall Meeting 

This years’ Radio Fall Meeting 
held at the King Edward Hotel in 
Toronto, Canada broke all previous 
records for attendance. Nearly 900 
American and Canadian engineers 
joined in this highly successful con- 
clave. Some candid snapshots taken 
during the event are shown below. 


(Upper left) Dr. W. R. G. Baker, vice president 
General Electric Co. and Ralph Hackbush of 
Hackbush Electronics Ltd. in a lively pre-banquet 
discussion. (Right) Walter H. Furneaux v.p. of 
Aerovox Corp. at the banquet. 

(Lower photo—i to r) B. F. Osbahr, Exec. Editor 
Tele-Tech; L. G. Cumming, Tech. Secretary of 
IRE; George W. Sterling, FCC Commissioner. 


Mrs. Martha Kinzie, G.E., piaque recipient for her 
outstanding work in connection with the NTSC, 
addresses the banquet assembly. Shown also 
n photo (I to r) FCC Commissioner G. Sterling, 
Dr. W. R. G. Baker, GE v.p., and Virgil Graham, 
JETEC Chairman), Sylvania Electric Products Inc. 


AN CONNECTORS 


AMPHENOL is the leading manufacturer 
of approved AN connectors. These fea- 
ture premium material, and careful in- 
spection assures that each connector 
measures up to and beyond specifi- 
cations. 


RF CONNECTORS 


AMPHENOL RF connectors provide never 
failing continuity and extremely low- 
loss—are unsurpassed for mechanical de- 
sign and electrical efficiency. 


POWER CONNECTORS 


AMPHENOL’s lightweight and compact 
power connectors are built to stand 
rough handling. They are 100% shock- 
proof and can be relied upon for elec- 
trical connections in all appliances and 
machinery. 


AUDIO CONNECTORS 


AMPHENOL microphone connectors have 
been standard with leading microphone 
manufacturers for years. Providing 
unique interchanging coupling rings, 
they give mating connections at every 
junction. 


RACK & PANEL CONNECTORS 
AMPHENOL 26 series rack and panel con- 
nectors have the added strength needed 
for their efficient operation and safety 
features which include interlocking bar- 
riers to prevent accidental shorting. 


BLUE RIBBON CONNECTORS 


AMPHENOL Blue Ribbon connectors rep- 
resent a new solution to the problem of 
providing quick disconnection for elec- 
tronic sub-assemblies, incorporate gold 
finished contacts and new sturdy di- 
electric. 


RG TYPE COAXIAL CABLES 
AMPHENOL RG coaxial cables are made 
with low-loss polyethylene dielectrics. 
Precision extrusion guarantees strict 
end-to-end uniformity—constant inspec- 
tion insures top quality. 


MINIATURE CONNECTORS 


AMPHENOL miniature connectors provide 
high-quality interconnection of minia- 
ture electronic equipment. They are 
made with the same skill and care that 
characterizes all AMPHENOL components. 


SOCKETS 


AMPHENOL MIP sockets have unique 
construction features. The plate is mold- 
ed directly into the bakelite body, can- 
not come loose or vibrate—speeds up 
production, reduces breakage. 


AMERICAN PHENOLIC CORPORATION 
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| | Leslie E. King has been appointed 
project engineer at Hydro-Aire, Inc., ! 


precision con nectors by Conti nental West Coast transistor manufacturing 
| firm, and subsidiary of Crane Co., 
4 licensed to manufacture and sell tran- ; 
5 | sistors by Bell Telephone Laboratories : 
| Mr. King will be in charge of Hydro- ; 
| Aire’s transistor research and develop- 
| ment program. ‘ 
i Edmond S. Winlund has been ap- E 
| pointed chief engineer of Gray Research 


oo 


and Development Co., subsidiary of 
The Gray Manufacturing Co., Man- 
chester, Conn. Mr. Winlund, formerly 
associated with Radio Corporation of 
America and Westinghouse Electric 


ACTUAL SIZE 


Hermetic Seal ' 


Connector Plugs Series H-20 I | See eee y 
for use in sealed or pressurized equipment avail- Corp., is — = experienced — ne : 
able in 14, 18, and 20 contacts for #20 AWG wire | eee: be re ‘ i Mi wes ate. ' 
. .5 amp. continuous current rating... submit broadcast transmitters, marine radat t] 
your special hermetic seal connector problems to devices, and dielectric and induction b 
our engineering department. P | heating equipment, and is a specialist H 
in radio and microwave equipment fo1 d 
| railroads. h 
d 
1, || - - Grant Graham fills the newly created re 
cat ip post of product applications enginee1 si 

| 4 | | | at Triad Transformer Corp., Venice, 

a8 | = | Calif. 
t- vi 
Robert S. Thomson has been ap- . 
i | pointed mechanical engineer for J. C fc 
ms ; } 1©) | . Warren Corp., Freeport, N. Y. Priorily, tc 
° i ¢ “ | he was field engineer for Chemical E 
| Compounding Co. of Brooklyn, N. Y.; T 
: : chief engineer for Johnson Cushing Cc 
ae | Nevell, New York City, and senior de- E 
sign engineer for Republic Steel. ti 
ce 

: | Leslie Hill, Ph.D., has been appointed 
| director of research for Pentron Corp ne 
| Chicago, IIll., manufacturers of re- E; 


| 
| 
corders, high fidelity components, and w 


accessories. Formerly, he developed S 
electronic and mechanical devices for Cé 


onrnectou the British and Egyptian governments R 
te 


Stanley L. Allen, Jr.. Edmund J 


ELECTRONIC SALES DIVISION Bumsted, Joseph M. Gardner, Eugene 
L. Keenan, Robert E. Lee, Clyde T to 
DeJUR-AMSCO CORPORATION McGee, and Walter E. Wilhelm hav: J] 
joined the technical staff of the Hughe: H 
Write Dept. THS-1, DeJUR AMSCO CORP., 45-01 Northern Blvd., Long Island City, 1, N. Y. Research and Development Labora 7 


tories, Culver City, Calif. 
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Myles Spector has rejoined the Insu- 
line Corporation of America, Long 
Island City, N. Y., after a tour of duty 
in the Air Force. He is in charge of the 
company’s new product development 
program. 


Paul E. Wible has been made a 
project engineer for Varo Manufactur- 
ing Co., Garland, Texas. Mr. Wible, 
with the Naval Ordnance Plant at In- 
dianapolis, Ind., before his association 
with Varo, will conduct research and 
development in the field of electronics. 


Robert E. Ricketts has been made 
chief engineer of Radio City Products 
He will be located at 152 West 25th St., 


Robert E. Ricketts 


New York City. His office will be at- 
tached to the Research, Development 
and Engineering Laboratories. 


Dr. Raymond M. Fuoss has_ been 
employed as a consultant by United 
States Testing Co., Inc., Hoboken, N. J., 
and will be responsible for research 
activities in the company’s Boston 
laboratories. He will also coordinate 
the work done between the Boston 
branch and the main laboratories in 
Hoboken. Dr. Fuoss, an authority in 
dielectrics, electrolytes, and polymers, 
has held various positions in the aca- 
demic field and in industry since he 
received his Ph.D. from Brown Univer- 
sity in 1932. 


Caywood C. Cooley has been made 
vice-president and general manager of 
Jerrold Service Corp. Mr. Cooley was 
formerly engineering assistant to Mil- 
ton J. Shapp, president of Jerrold 
Electronics Corp., Phila., Pa. Robert J. 
Tarlton, former head of Jerrold Service 
Corp., becomes manager of Jerrold 
Electronics’ new Community Opera- 
tions Division. 


H. E. Crow has become chief engi- 
neer of Dage Laboratories, Inc., 1454 
East North St., Decatur, Ill. Mr. Crow 
was chief engineer of station WHEN, 
Syracuse, N. Y., and also WBKB, Chi- 
cago, Ill. He was also associated with 
RCA, Zenith, and the Thorgeson Mfg. 


Co. 


Simon Holzman has been appointed 
to the new post of field engineer by 
JFD Mfg. Co., Inc., Brooklyn, N. Y. 
His duties will include field testing 
intennas and other electrical TV 
iccessories in key areas. 
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PRODUCTS 


Speeding Electronic Progress 
through 


crystal 
research 


The JK type G-9 is available with 
flexure mode crystals from 4 to 80 kc, 
providing rugged, precise frequency 
control at temperatures in the —40° 
to +70° C. range. These crystals 
have a high ratio of capacities (C,/C) 
resulting in a high degree of isolation 
from associated circuitry. Consult us 
for application and engineering in- 
formation. 


JK STABILIZED G-9 CRYSTAL 
in the 4 to 80 kc range 


Did you know? Crystals such as 


this are made over two inches long but less than 1/9" 
wide with four separate 24K gold electrodes. The 
performance of JK Crystals requires mechanical 
tolerances so close that they must be checked with 
equipment that will measure one part in ten million. 
Produced in an immaculate, airconditioned plant, 
JK Crystals for the Critical are hermetically sealed 
in an evacuated glass holder to maintain their pre- 
cise frequency accuracy. 


THE JAMES KNIGHTS 
COMPANY 


SANDWICH, ILLINOIS 


PRECISION _ TEST 


INSTRUMENTS 


No. 1040 VACUUM 
TUBE VOLTMETER. 
Self contained — A.C. 
operated. High imped- 
ance — wide frequency. 
For use at audio and 
supersonic frequencies. 


No. 1010A COMPAR- 


ISON’ BRIDGE. Self 
contained — A.C. op- 
erated. Ideal for labo- 
ratory and production 
testing of resistors, 
condensers and induc- 
tors. 


No. 10208 MEGOHM- 
METER. DIRECT 
READING. Self con- 
tained—A C. operated 
Electronically regulated 
supply, | megohm to 
2 million megohms. 


No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im- 
pedance wide frequen- 
cy range V.M. for use 
at audio and super- 
sonic frequencies. 


No. 1030 LOW FRE- 
UENCY ‘'Q"' INDI- 
ATOR. DIRECT 

READING. Measures 

"QO" factor of coils, 

also inductances, dis- 

tributed capacity, im- 

pedances and dielectric 

loss. 


No. 1110A_ INCRE- 
MENTAL INDUC- 
TANCE BRIDGE. For 
accurate testing of 
communication and tel- 
evision components un- 
der load conditions 


TRANSFORME 


RS & FILTERS 


TOROIDAL 


INDUC- 
TORS. 60 CPS to |! 
MC. Also miniature in- 
ductors from 1000 CPS 
to 100 KC. 


MILITARY PULSE 
TRANSFORMERS. Con- 
structed to MIL - T - 
27 specifications. De- 
signed for optimum 
pulse performance. 


MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord- 
ance with MIL - T - 27 
specifications. 


HERMETICALLY 
SEALED COMPO- 
NENTS. Constructed in 
accordance with MIL - 
T - 27 specifications. 


ay 


i 


PRECISION FILTERS. 
10 CPS to I MC. 


this new device, in the early months 


now that they should be 100% | 
| hermetically sealed. Temperatures | 
above 160° F. cause trouble with 
germanium transistors: in fact, for 


HIGH FIDELITY. '/. DB 
20 CPS to 30 KC. 


COMPLETE CATALOG ON REQUEST 


FREED TRANSFORMER C0., INC. 


1726 Weirfield St. 


Brooklyn (Ridgewood) 27, N. Y. 


128 


A Critical Look at Transistors 


The first burst of enthusiasm ove! 


of its introduction, when people 
started to transistorize everything 
they could has now subsided. Rela- 
tively few transistorized equipments 
are offered commercially. Why? 

So we asked a military man in a 
position to know, what he thought | 
about transistors. His comments fol- 
low. 


| 
About 60 types of transistors are | 
offered commercially but only a por- 
tion of these are actually available 
for shipment on order. These are 
about equally divided between the 
point-contact and junction types. 
The latter are mostly for low fre- 
quency use; the former will operate 
up to 5 mc. Although characteristics | 
have been published on many types, 
the manufacturers at this stage are 
continually changing and improving 
their product, so we are hopeful for 
a better device, especially increased 
output, say several watts. Of course 
we would like transistors operating 
at higher frequencies and we know 


some critical uses 130° F. is the limit 
in temperature. Silicon will have to 
be depended upon for operation at 
the higher temperatures. However 
theory says that silicon will not dis- 
place germanium for all uses 


Reliability 

The simplicity and 
ruggedness of this device is good. It 
should have indefinite life. What 
caused the early failures we hear 
about? First, the difficulty of mois- 
ture. It was found that a layer of 
water vapor one molecule thick de- 
stroyed the performance of germani- 
um. There were regions of high con- 
ductance near the junctions in the 
units. Hearing aids suffered until | 
the cause was remedied by sealing. 

Second, the mechanical strength 
and rigidity of the transistor mount- 
ing had to be improved because a 
change in the position of the con- 
tacts of the point-contact type of 
only 1° reduced or completely | 
spoiled the usefulness of the device. | 

Third, complaints were heard that 
the output characteristic of some of 
the transistors were discontinuous. 
Actually what was encountered was 
the effect of regions of negative re- 
sistance. 


mechanical 


} 


In spite of early announcements | 
to the contrary, there are reliability 
problems in 
transistor. 


connection with the 
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Are You Throwing Away 
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EVERY YEAR? 


% because of 
% PRODUCTION STOPPAGE 


COSTLY REJECTS 


These Facts Will Save 
YOU Plenty... 


SOLDER 


CEN-TRI-CORE 


ROSIN 


gweRclZ 


ROSIN-FILLED 


SOLDER 


MORE JOINTS PER POUND 
WITH CEN-TRI-CORE 


Exclusive Features 


* guarantees 
skips 


against 


SOLDER 


rosin 


@ eliminates cold joints and rejects 


@ available in eight core sizes 


e solders to plated or oxidized parts 
@ simultaneous ‘wetting flow” and take 


e surpasses federal specifications for 


non corrosiveness and purity 


for further 


information 


write... 


Fluxin@ 
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ALPHA METALS, INC. 


58 Water St., Jersey City 4, N. J. 


Specialists IN SOLDER For Over 50 Years 


voids of 
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Do you want more information 


301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
313A 
314 
315 
316 
317 
318 
318A 
319 
320 
321 


326 


331 


INQUIRY CARD Not good after Mar. 1, 1954 


LEADING MANUFACTURERS 


are using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—on one or 
two, or possibly a score. You can cover all of 
your needs with the cards below. They are 
convenient and postfree. 


Advance Electronics Co. Phase-detectors 

Airdesign, Inc. Custom-built transformers 

Alden Products Co. Free test jack samples 

Allied Photo Engravers, Inc. Etched electronic circuits 
Allied Radio Corp. Free electronic supply catalog 

Alpha Metals, Inc. Rosin filled solder 

American Lava Corp. Low loss coil forms 

American Microphone Co. Free microphone catalog 
American Phenolic Corp. Free connector catalog 

Amperite Co., Inc. Thermostatic delay relays 

Anderson Associates, H. V. Metallizing consultants 

Arnold Engineering Co. Silicon steel E-cores 

Artos Engineering Co. Wire cutting-stripping machines 
Atlantic Transformer Corp. Audio & mag. amplifier transformers 
Atlas Sound Corp. Microphone stands 

Audio Devices, Inc. Magnetic tape, 7-in. reels 

Auto-Test, Inc. Electronic vehicle test equipment 

Bell Telephone Labs., Inc. Transistors 

Bendix Aviation Corp., Red bank Div. Reflex klystron tubes 
Berndt-Bach, Inc. TV sound-on-film equipment 

Birtcher Corp. Free subminiature tube clamp catalog 
Blaw-Knox Co. Antenna towers 

Bliley Electric Co. 15-100 me sealed crystals 

Bradley Laboratories, Inc. Vacuum-processed rectifiers 
Burnell & Co. Toroids and filter networks 

Bussmann Mfg. Co. Free fuse & clip bulletin 

Camera Mart, Inc. Electric film timer 

CBS-Colambia Engineering personnel 

Ceco Distributing Corp. All-directional dolly 

Chicago Tele. Supply Corp. Variable resistors for printed circuits 
Cinch Mfg. Corp. Sockets-connectors-plugs 

Cinema Engineering Co. Audio attenuators 

Cleveland Container Co. Low-loss tubing 

Clippard Instrument Lab., Inc. Automation aids, comparators 
Communication Accessories Co. Molded toroids 

Corning Glass Works High temperature film-type resistors 
Cunningham, Son & Co., Ine. James Crossbar switches 


Daven Co. Precision wirewound resistors 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 
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Dialight Corp. Free pilot light handbook 
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General Electric Co. Junction transistors 

General Electric Co. Free broadcast amplifier data 
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364 Hermetic Seal Products Co. Hermetic seals, headers 

365 Houston-Fearless Corp. Portable TV camera mount 

366 Hughes Aircraft Co. Fusion-sealed germanium diodes 

367 Hughes Res. & Dev. Labs. Engineering personnel 

368 Ilsco Copper Tube & Products, Inc. Free terminal block bulletin 


369 International Rectifier Corp. Selenium rectifiers 
370 I-T-E Circuit Breaker Co. Wire-wound resistors 
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| 371 Jackson Electrical Instrument Co. Audio oscillator 
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al | 372 Johnson Co., E. F. Steatite & porcelain insulators 
373 Jones Div., Howard B., Cinch Mfg. Corp. Terminal strips 
374 Kahle Engineering Co. Tube button stem machinery 
| 375 Kester Solder Co. Flux-core solder 
376 Keystone Electronic Co. Crystals for color TV 
377 Klein & Sons, Mathias Pliers for wiring & printed circuits 
378 Knights Co., James Hermetically sealed crystals 
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380 Lenz Electric Mfg. Co. Wire, braid and cables 
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384 Measurements Corp. Square wave generator 

385 Melpar Inc. Engineering personnel 

386 Midland Mfg. Co., Inc. Frequency control crystals 

387 Motorola Research Laboratory Engineering personnel 

388 Nagel-Chase Mfg. Co. TV cabinet casters 

389 New London Instrument Co. UHF TV measuring instruments 
390 Onan & Sons, Inc., D. W. Standby electric plants 

391 Paillard Products, Inc. Camera & zoom-type lens 

392 Phalo Plastics Corp. 300-ohm tubular twin lead 

393 Phelps Dodge Copper Products Corp. Coaxial cable 

393A Philco Corp. TV film scanner 

394 Polarad Electronic Corp. 10 to 21,000 me spectrum analyzer 
395 Polytechnic Research & Dev. Co. Sweep & noise generators 
396 Potter Co. Free capacitor catalog 

397 Precision Paper Tube Co. Paper & acetate thread protectors 
398 Premier Instrument Co. Microwave components & waveguide 
399 Proceedings of the I.R.E. 1954 National convention 

400 Prodelin, Inc. Waveguide 
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402 Radio Corp. of America TV broadcast systems 
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405 Radio Shack Corp. Free electronic supply catalog 

406 Raypar Inc. Transformers for printed circuits 

407 Raytheon Mfg. Co. Microwave TV links 

408 Raytheon Mfg. Co. Junction transistors 

409 Resistance Products Co. Miniature precision resistors 
410 Rust Industrial Co., Ine. Remote control systems 

411 Saratoga Industries Reactors, filters, toroidal coils 
412 Sarkes Tarzian, Inc. Plug-in selenium rectifiers 

413 Sel-Rex Precious Metals, Inc. Free gold plating chart 
414 Shallcross Mfg. Co. Fixed wirewound power resistors 


415 Sigma Instruments, Inc. 3-position null-seeking relays 


416 §S.0O.S. Cinema Supply Corp. Motion picture production equipment 


417 Sprague Electric Co. Boro-carbon resistors 

418 Sprague Electric Co. Precision ceramic capacitors 
419 Stackpole Carbon Co. Fixed composition capacitors 
420 Stancil-Hoffman Corp. Professional tape recorders 
421 Sylvania Electric Products Inc. Free pencil tube data 


422 Sylvania Electric Products Inc. Subminiature voltage reference tube 
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432 Turner Co. Free UHF converter data 
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Computer Circuits 

(Continued from page 84) 
ordinary computer applications 
Again, the problem was to use high 
temperature material. Ceroc “T” 
wire was used, with Mycalex chosen 
as core material and a high temper- 
ature silver paint as the ground 
plane. After winding, the delay lines 
were impregnated with silicone resin 
and baked. Considerable work was 
done on these lines to achieve the 
desired delay and impedance char- 
acteristics resulting in a maximum 
delay of 0.7 microsecond on a 2%- 
in. stick at 2200 ohms impedance A 
by-product of this work was a delay 
line with an essentially zero temper- 
ature coefficient of delay. 

The silicone resin mentioned fre- 
quently is the General Electric 
SR-82. We have used this compound 
as a general purpose insulating var- 
nish and binder with excellent re- 
sults. It comes as a clear liquid and 
can be cured at 200° C. for one hour, 
yr at lower temperatures for a long- 
er length of time. 

Another component developed ex- 
clusively for this project was the 
high temperature version of the 
quartz acoustic delay line. Two years 
ago the solid acoustic delay line was 
definitely in the development stage. 
The job of making a high tempera- 
ture version of this unproven com- 
ponent was given to Andersen Labo- 
ratories, Inc., Hartford, Conn. We 
wish to acknowledge the work of that 
organization and of Mr. Walther An- 
dersen in producing a satisfactory 
component under trying circum- 
stances. The only modification we 
have made in these lines is a change 
n the case structure to minimize 
change of contact pressure with tem- 
perature. It must be emphasized that 
these high temperature quartz lines 
are not, by any means, production 
items and are still highly experi- 
mental. Quartz lines to operate to 
120° C., however, are readily made. 


Overall Structure 


In considering the construction of 
this particular computer, there are 
several factors which should be em- 
phasized. This machine, being the 
first of its kind, must necessarily be 
an engineering model and, hence, 
have its components parts accessi- 
ble for developmental changes. Fur- 
ther, even a serial computer has a 
great deal of inter-unit signal wir- 
ing, and this must be provided. In 
the original specifications, no provi- 
sion was made for forced air or other 
cooling, so good conduction paths 
must be provided for our heat 
sources. Also, superimposed on these 
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COMPUTER CIRCUITS (Cont.) 
requirements was our desire to have 
a semi-standard unit type sub-chas- 
sis. 

Our solution to the above problem 
is shown in Fig. 3. The sub-chassis is 
composed of an aluminum “L” 
bracket to which the component 
mounting boards are riveted. We 
have used turret lugs as rivets, 
thereby supplying electrical ground 
lugs where needed. Note that the 
vacuum tube, the main heat source, 
is secured directly to the aluminum 
by a subminiature shield mount so 
that a good thermal ground is 
achieved. The sub-chassis is mounted 
by four screws which attach the foot 
of the aluminum “L” to a heavy alu- 
minum base plate (affording thermal 
conduction away from the sub-chas- 
sis). 

Sub-units were mounted on 5%- 
in. centers as shown in the small as- 
sembly in Fig. 3 and the interwiring 
is carried on the series of fourteen 
terminals at the top of the compo- 
nent board. This number has proven, 
with careful layout, to be just suffi- 
cient. By clipping the wires and loos- 
ening the mounting screws, any 
chassis may be removed for modifi- 
cation or repair. Some idea of the 
scope of the machine may be gather- 
ed from the fact that it is built on 
four panels, each of which has four 
rows of 18 chassis. 


Circuits 


With the components chosen and a 
system of construction devised, one 
might say, “Let’s build the ma- 
chine.” In effect, this is what we did; 
but very warily, testing each circuit 
thoroughly. 

The first circuits to be constructed 
and tested were the well known and 
conventional computer circuits, typi- 
fied by the coincidence gate shown 
schematically in Fig. 4. This simple 
unit is composed of a gating pentode, 
pulse transformer, two load resis- 
tors, and a series grid resistor. Its 
function is to yield an output when, 
and only when, there is a signal 
present on both grid one and grid 
three. Other elemental units built 
and tested include diode “or” circuits, 
Eccles-Jordan flip-flops, inhibiting 
circuits, etc. A group of these were 
assembled into a two input serial 
adder. Fig. 5 is a logical diagram of 
this adder. Its function is conven- 
tional, embodying a straight through 
path for a single “one,” a coincidence 
path for “one pulse one,” and the 
necessary carry loop. 

The standard computer circuits, 
such as those described, featuring 
on-off type circuits, have been sta- 
bilized to the extent that fairly large 


a 


component variation is_ tolerable. 
Since we had been able to find com- 
ponents which would still function 
at 200° C., it came as no great sur- 
prise that the simple computer cir- 
cuits would also function at this tem- 
perature. What has been extremely 
gratifying is that these circuits have 
operated at 200° C. with a minimum 
of trouble from the time they were 
designed and tested at room temper- 
ature. In fact, the characteristics of 
these circuits change so little in run- 
ning from room temperature to 200 


Fig. 9: Acoustic delay unit and delay line 


C. that it is difficult to observe. Fig. 
6 is the typical output from a gate at 
room temperature and at 200° C. 
Without the caption, it would be 
hard to say which was which. 

The relative case with which we 
were able to deal with the standard 
computer circuits did not extend it- 
self to the more complex circuitry. 
The auxiliary units which are nec- 
essary to the functioning of any com- 
puter were more serious problems. 
Typical of these was the acoustic de- 
lay line system. 


System Operation 


Briefly, the system operates in the 
following manner. The first unit of 
the system is the modulator in which 
the serial pulse information modu- 
lates a r-f carrier. The pulse bursts 
of r-f energy are conducted to a pie- 
zoelectric crystal which is bonded to 
a quartz slab. The energy, converted 
to ultrasonic vibrations, travels a 
complex path through the quartz to 
another crystal where it is recon- 
verted to electrical energy. The out- 
put signal is greatly attenuated (ap- 
prox. 40 db) and must be amplified 
before it can be detected and used as 
video pulse information. 

The electronics of this system 
proved to be no great problem tem- 
perature-wise, since all of the mod- 
ulators, amplifiers, and detection sys- 
tems we tried exhibited the same 
temperature stability that our com- 
puting circuits had. The difficulty lay 
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COMPUTER CIRCUITS (Cont.) 


in the temperature coefficient of at- 
tenuation of the quartz delay line, 
which we can see in Fig. 7. You can 
see that the signal strength remains 
nearly constant out to 125° Cen- 
tigrade, at which point it begins to 
drop off with increasing severity 
showing 13 db increase in attenuation 
at 200° C. This effect is felt to be 
due to softening. of the bonding 
agent between the piezoelectric crys- 
tals and the quartz slab. 

The normal approach was to build 
excess gain into the amplifier so that 
the weakest signal would be ade- 
quate. However, there was another 
factor: the signal-to-noise ratio. 
With a single isolated pulse passing 
through the line, the noise level was 
normally 20 db down. The 
present is mostly due to acoustic 
dispersion within the quartz and oc- 
curs in several positions relative to 
the signal pulse. Consequently, 
when many pulses are present, the 
noise impulses often reinforce each 
other and = appear considerably 
above the —20 db level. We were 
then faced with this problem. An 
amplifier with sufficient gain to give 
good signal output at 200° C. would 
amplify noise into spurious pulses at 
room temperature. 

The successful solution was the in- 
sertion of a low gain video amplifier 
(Fig. 8) between the output of the 
band pass amplifier and the rest of 
the computer. Then, from the first 
stage of the video amplifier, by 
means of a peak detector circuit, we 
generated an automatic gain control 
voltage. This voltage was used to 
bias the output coil and detector 
load of the amplifier so that only 
the top third of the output voltage 
was used as input to the video am- 
plifier. A fixed bias of —10 volts was 
superimposed on the automatically 
controlled voltage to insure stability 
when no signal was present. This 
system has proven reliable in nu- 
merous test runs to high tempera- 
ture. 

A note should be made that the 
acoustic delay circuitry, being 
largely radio frequency in nature, 
must be carefully shielded both 
from internal interaction and the 
effects of nearby video circuits. Fig. 
9 is a photo of a complete system 
and of one of the quartz lines. 

One effect of temperature on 
acoustic delay systems is of impor- 
tance, due to its effect on other cir- 
cuits. That is, its temperature co- 
efficient of delay. This coefficient of 
approximately —70 parts per million 
per degree Centigrade, is a funda- 


noise 


mental quantity of the machine and, 


because of pulse timing, must influ- 


TELE-TECH & ELECTRONIC INDUSTRIES * January 1954 


a a a. 


ence the temperature performance 
coefficients of other circuits such as 
the clock pulse generator. 

By the very nature of the serial 
computer, there must be a direct 
relation between the long delay of 
the acoustic unit and the number of 
information pulses corresponding to 
the delay time. You can see, then, 
that the clock pulse generator must 
have a temperature frequency co- 
efficient equal and opposite to the 
temperature delay coefficient of the 
acoustic line. 

We were aware of this problem 
from the beginning, and so had 
chosen for a clock oscillator the 
Wein Bridge type, so often used by 
Hewlett Packard. The reason for 
the choice was that, in addition to 


CLOCK 
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Fig. 10: Analog-digital conversion system 


good stability, this oscillator used 
resistor-capacitor networks to con- 
trol its frequency of oscillation. If 
you recall, we had a choice of re- 
sistive and capacitive temperature 
coefficients to work with. By a judi- 
cious choice of components, we were 
able to achieve the temperature co- 
efficient of frequency that we de- 
sired. The nominal clock frequency 
is, incidentally, 500 ke. 

The rest of the clock pulse gen- 
erator presented no temperature 
problem. Two triode amplifiers and 
a fixed electrical delay line gave the 
two phases our logic required. Out- 
put drivers were class A cathode 
followers, requiring some of the 
higher wattage Welwyn resistors. 

The entire unit has made many 
successful high temperature _ test 
runs. 

One of the circuits we found most 
dificult to temperature compensate 
was the analog-to-digital conver- 
sion unit. Analog computer elements 
were rejected for this job because 
of their inherent temperature insta- 
bility, but, since the input data was 
analog in nature, the problem had 
to be faced at this point. Several 
systems were considered, both in 
the laboratory and on paper. Our 
final choice, based on _ simplicity, 
since size was definitely a factor, 
and on the possibility of resistive 
capacitive compensation, was the 
screen coupled Phantastron. 

The Phantastron is a circuit that, 
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The World's Finest Transmission Lines 


, O 307 Bergen Avenue 
Wi OIG VY or Kearny, New Jersey 


and Service Organization for PRODUCT DEVELOPMENT COMPANY, INC. 


Manufacturers of Antennas, Transmission Lines and Associated System Facilities 


a. 
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COMPUTER CIRCUITS (Cont.) 


when triggered, will yield a pulse 
whose duration is proportional to a 
limiting voltage imposed upon the 
Phantastron tube’s plate. The limit- 
ing voltage is provided by the ana- 
log input data. 

A block diagram of the conversion 
system using the Phantastron is 
shown in Fig. 10. When triggered, 
the Phantastron issues a_ pulse 
which opens the gate and allows 
clock pulses to count into the binary 
counter. Circuit components can be 
chosen so that the duration of the 
Phantastron output pulse is related 
to the clock frequency in such a 
way that the number accumulated 
in the binary counter is a direct 
representation of the analog data 
voltage. The mixing gate shown is a 
device to yield a serial binary num- 
ber from the stationary number 
represented in the binary counter. 
The gate in its output is to read 
the information into the machine. 

As could be expected by now, the 
binary counter and associated gates 
functioned very well at rated tem- 
perature, but not so the Phantas- 
tron. Original tests indicated that we 
were somewhat outside the range 
that our component choice method 
could correct. 

There was no startling or original 
solution to this problem; only the 
application of a large amount of 
hard work. The circuit was analyzed 
down to the smallest component. 
Each one was optimized as to tem- 
perature coefficient and, finally, 
after nearly a hundred high tem- 
perature tests, we achieved some 
success. The final unit had a coeffi- 
cient of conversion which was es- 
sentially zero to 170° Centigrade. 
From there to 200° C., the refer- 
ence number increased a maximum 
of 3%. This is a smaller error than 
would be expected from the analog 
equivalent of the device over such 
a temperature range. 

We have presented to you a re- 
sume of our experiences in building 
a digital computer to operate at ex- 
tremely high temperatures. At the 
same time, we hope we have given 
useful technical information to those 
engaged in high temperature work. 
We have not hesitated to name the 
components that have been success- 
ful for us, but we definitely do not 
wish to say that these are the only 
ones that will work. 

In the relatively short space of 
this development we have not been 
able to make prolonged tests of the 
equipment. Even so, we feel that 
some comment on service life is 
pertinent. Some reasonably complex 
units involving 75 to 100 vacuum 
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tubes have operated over 30 hours 
at high temperature and our origi- 
nal two input adder has logged over 
50 hours at 200° C. without failure. 

Another conclusion we _ have 
drawn from this project is that we 
have reached the practical tempera- 
ture limit, at least for the present. 
We have measured hot spots in our 
apparatus as high as 230° C. At 
this temperature, every component 
we have used, with the exception 
of structural metal and copper wire, 
is nearing its absolute temperature 
limit. For example, the fine electri- 
cal glass used in subminiature vac- 
uum tubes fails due to electrolysis 
if the bulb temperature rises above 
250° C. Even the Ceroc teflon mag- 
net wire has a maximum rating of 
250° C. The list should include all 
resistors and capacitors and, of 
course, our quartz delay line’s at- 
tenuation is increasing alarmingly, 
just over 200° C. For the present, 
at least, that old magic number 
200° C. stands as the 
temperature limit. 

It should be pointed out that the 
result of this work is by no means 
production equipment but, rather, 
an engineering model. Some prob- 
lems remain to be solved before 
200° C. computers could be put in- 
to production. One fact is definite. 
Switching type circuits present 
much less of a problem than do class 
A or linear circuits. 

We would like to close with one 
last acknowledgement to the com- 
ponent manufacturers with their 
conservative rating, healthy safety 
factors and progressive research 
departments. Without their help, 
200° C. computers would have re- 
mained a dream. 


electronic 


TRANSMITTER for WLW-A 


Pictured at signing of contract for delivery of 
a 50 KW television transmitter to WLW-A, At- 
lanta, are (seated) R. E. Dunville, president, 


Crosley Broadcasting Corp.; (standing, left to 
right) James Evans, sales engineer, Standard 
Electronics Corp., subsidiary of Claude Neon, Inc. 
K. T, Murphy, vice president and controller, 
Crosley Broadcasting Corp., William H. Zillger, 
vice president, Standard Electronics 
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Buy the components which comprise a servo system from 


several manufacturers, and chances are that you are butcher- 


ing. After you waste time, labor, machinery, and material, 


modifying each component to make it usable, you still have 


to be satisfied with the limited system efficiency 


by unmatched units. 


prov ided 


Case histories prove that complete assemblies of Transi- 


coil components not only assure improved system perform- 


ance but actually cost less than the total purchase price of 


the individual components acquired from several sources. 


If you are now purchasing components from several 


manufacturers, a serious talk with Transicoil might well 


pay you dividends in lower costs and better results. But 


if your problem requires only an individual component, 


you can be sure of optimum performance from the Transi- 


coil units you specify. 
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107 GRAND STREET 
NEW YORK 13, N.Y. 
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Plug-in 
Assemblies 


E.E... PHYSICS 
GRADUATES 


with experience in 


RADAR ., 


ELECTRONICS 


Here’s a new kind of career 


THE COMPANY 

| lughes Research and De- 
velopment Laboratories, 
located in Southern Calli- 
fornia, are currently en- 
gaged in the development 
of advanced radar svys- 
tems, electronic comput- 
ers, and guided missiles. 


YOUR POSITION 
You will serve as a techni- 
cal advisor to those using 
Hughes equipment, to 
help insure successful 
operation of our equip- 
ment in the field. 


YOUR TRAINING 
On joining our organi- 
zation, you will work in 
the Laboratories for sev- 
eral months—until thor- 
oughly familiar with the 
equipment. 


WHERE YOU WORK 
After your period of train- 
ing (at full pay), you may 


(1) remain at the Labora- 
tories in Southern Call- 
fornia in an instructional 
or administrative capaci- 
ty, (2) become the Hughes 
representative at a com- 
pany where our equip- 
ment is being installed, 
or (3) be the Hughes rep- 
resentative at a military 
base in this country or 
overseas (single men 
overseas ). Compensation 
for traveling and moving 
household ettects. Mar- 
ried men keep their fam- 
ilies with them. 


YOUR FUTURE 
You will gain broad expe- 
rience that will increase 
your value to us as we 
further expand in the field 
ot electronics. Large-scale 
commercial employment 
of electronic systems 
within the next few years 
1S inevitable. 


One of the 
nation’s leading 
electronics 
organizations Is 
creating openings 
for an entirely 
new kind of 
career, Read 
here what 


this offers you: 


t~ ea 


28. SORA 


Nee TM Eee em 


How to apply: 

If you are under 35 years 
of age, and if you 

have an E.E. or Physics 
degree, with some 
experience in radar or 
electronic S, 


write to.. 


RESEARCH AND 
DEVELOPMENT 
LABORATORIES 
SCIENTIFIC AND 
ENGINEERING STAFF 


Culver City, Los Angeles 


County, California 


Assura 


FM/FM Telemetering 
(Continued from page 97) 
feeding two notch exciters simul 
taneously from two transmitters op- 
erating on two radio frequencies 
separated by a few megacycles. The 
dimensions of the links between the 
transmitters and network are such 
that a very high degree of isolation 
is achieved between transmitters. 
The dimensions of the links between 
coupler and notch exciters provide 
for the correct phasing when the 
notches are used to form a single 

array. 

The notch exciter shown at (A) 
on Fig. 4 is used to excite a plane 
surface as a dipole. The notch is an 
electrical quarter wavelength deep 
from the trailing edge and is tuned 
by a small condenser across one end. 
The width of the notch is about 1/72 
of a wavelength. 

General Characteristics: The ma- 
jority of the airborne building 
blocks with the exception of the 
pickups, commutators, transmitters, 
and antenna systems are designed 
as plug-in units. These are accom- 
modated in standard jack strips 
comprising one to eight elements 
and interchangeable connections. A 
six-element jack strip is shown at 
(A) on Fig. 1. It will be noted that 
provision is made in the cover to 
fit isolating screens at either end of 
a number of sections devoted to a 
single plug-in assembly. In the fig- 
ure these shields, reading from left 
to right, are arranged for a one- 
element, two-element, and _ three- 
element unit. 


Standard Tesis 


All telemetering airborne compo- 
nent-subassemblies are subjected 
to acceleration, vibration, pressure, 
and temperature tests. Where ap- 
propriate stability under power sup- 
ply changes and other tests are 
called for in the Production Test 
Specification, the standard prototype 
tests include: 

Vibration— +15 in two directions 

at right angles at 50 cps. 

Pressure—Minimum 7.5 mm Hg 
with 

Temperature—Exposed to 300° F. 
atmosphere for 10 minutes and 
operate after exposure to —50 
F. for 1 hour and 5 minute 
warm-up period. 

Voltage Stability—+1% band- 
width shift for +-10% change in 
plate supply and +20% change 
in filament supply. 

The whole system as shown in- 
stalled in a test rocket at (E) on 
Fig. 2, must be at near 100% reliable 
as possible. Accuracies vary with 
the type of measurement and test 
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conditions. Pressures 
have an accuracy 
scale or better, while for tempera- 
tures the error 
full scale and 


as high as 


System Considerations 


The Applied Physics Lab. Tele- 
metering Group was set up to pro- 
vide complete telemetering services 
to other groups in the Laboratory 
engaged in a research program. The 
immediate goals were therefore ex- 
treme versatility and reliability and 
the meeting of a series of deadlines. 
The wide range 
may be illustrated by two typical 
three 
bands 


installations. 


high frequency 
with continuous very high response 
information on and a number 
of intelligence channels of lower re- 
sponse on each 
bands. This latter is accomplished 
by time division, 
the channels in turn with a commu- 
tator switch, 
telligence channels. 


modulation signal fre- Vitreous enamel coating (organic if required) provides a glazed . ais se 
: : : a : al rrule res : 

quency modulate a single r-f car- moisture-repellent surface with fast heat-dissipation qualities. rite pain 

rier. Contrast this installation with Advanced production methods assure high stability, long life. Special resistors 


a second employing two r-f carriers, 
each modulated by ten subcarrier 
bands. The highest of these bands i 
transmits alone 
while of the 
carry continuous 
others a few commutated channels 
switched at a low-rate to provide 
long samples of each 
measurand. This system transmits a 
total of some 


channels. come up to high I-T-E standards. iether gta 
The reliability, which approaches Standard Tolerance: +1%. Available in specified tolerances RATINGS from 0.01 

100° in actual flight tests, has only down to + 0.05%. ohm —10 megohms, 

been achieved by very rigid testing 0.125—5 watts. 


specifications carried out all down 
the line from the arrival of manu- 
factured parts, through component 
sub-assembly 


installation 


voltages eee BODE Pe toe, | 


for strains measured 
by strain gauges the error may be 
10°. Stability of pick- 
ups in storage maintains their origi- 


nal calibration good to within 1%. 


requirements 


two 


of Non-hygroscopic ceramic foundations are in accordance with Standard fixed resistors: 


in- Purest resistance wires are uniformly wound to prevent shorted 10-200 watts 
complex turns and excessive hot spots. All connections silver-soldered. 


channels, 
some High-quality wire alloys are used—free from particles of 
and 


intelligence 


final 
great 
majority of this testing and inspec- 
tion is today performed at the asso- 
ciate contractcrs engaged 
operations, and this has necessitated 
a gradual increase in the responsi- 
bilities of these 
careful indoctrination and long ex- 
perience in this type of work. 

The requirement 
lines, more especially when much 


these . ; A 


after 


dead- 


OR DEPENDABILITY J 


WIRE-WOUND RESISTORS 


There are many makes of resistors—but there is only one | 
I-T-E quality. I-T-E wire-wound power resistors and 
precision resistors are especially designed and precision- | 


built to meet the exacting standards 
required for critical electronic 
applications. 


I-T-E fabrication combines 
laboratory precision and close 
quality control with modern pro- 
duction methods. As a result, you 
can obtain the exact type of high 
quality resistor you want—in any 
quantity you need. 


I-T-E POWER RESISTORS 


JAN specifications. 5-200 watts 
Adjustable resistors: 


Oval resistors: 


built to specifications 


I 

| 12-200 watts ° 
Standard Tolerance: +10%. +5% and less made to order. | 
I 


1-T-E PRECISION RESISTORS | TYPE A: 
lightweight, hermetically 
sealed—for precision 


sent oon | seated 
impurity and grain growth l operation up to 125 
| 


Automatic precision winding assures even tension— eliminates 


C. Surpass JAN R-93 A, 
hot spots. 


Characteristic A, and 
MILR-93 Aspecifications. 
TYPE B: 


Accelerated aging process prior to calibration assures accuracy. vacuum-impregnated, 
moisture-resistant. For 


Hermetic or vacuum-impregnated sealing protects against 
destructive effects of salts, moisture, and atmospheric conditions. 


Critical quality control eliminates all resistors which do not 


‘ High sensitivity Deflection Yokes and 
compact, high-quality Focus Coils are 
A alsoavailablein many type sandrati ngs 


FOR peTALS— / 


> WRITE FOR CATALOG 
? R-100. 


‘f the assembly and installation was th q = E “WO U MM 9 QR E Ss t s T re) ty % 


carried out at APL, led to the by- 


passing of many of the finer points RESISTOR DIVISION OF I-T-E CIRCUIT BREAKER CO. 


which the research 
like to pursue, and which, if a com- 
plete study is to be made, must ul- 


would 
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1924 HAMILTON ST. + PHILADELPHIA 30, PA. 


| 


DEVELOPMENT 
ENGINEERS 


Design Engineering, 


Practical Research, 


FOR: raat : : 
Investigations of Theories, Functional Analysis 


An interesting challenge for senior design engineers to work 
directly with top project supervisors helping through the 
prototype stage new developments in: 


© Automatic Control Instruments ¢ Airborne Armament Systems 
© Electronic Navigational Aids ® Guided Missile Controls 
® Magnetic Amplifiers ¢ Computing Equipment 


For these jobs we are interested in men with two or more years experience 
in electro-mechanical work related to the above fields or in men with 
superior scholastic records in physics, electrical, electronic or mechanical 
engineering 


YOU’LL LIKE WORKING AT FORD INSTRUMENT 


® Not too large, not too small 

® Stable but progressive company 

© N.Y.C. location with all its additional 
varied opportunities 

Above-average fringe benefits 


Pension Plan 

Nine Paid Holidays 

Two Weeks vacation with pay 
Tuition assistance for further related 
studies 


eeee 


Our policy of permanency of positions and continuity of service does not 
allow us to employ engineers unless there is a clear and definite need for 
them projected years into the future. And we promote from within. 
If you can qualify, we urge you to contact by mail, or if in N. Y. C. 


phone: 


Mr. P. F. McCaffrey, Stillwell 4-9000, Extension 416 


FORD INSTRUMENT COMPANY 


Division of the Sperry Corporation 
31-10 Thomson Ave., Long Island City, N. Y. (20 minutes from the heart of New York City) 


ndustries oy 


STAR PERFORMANCE AS 
MANUFACTURERS OF TRANSFORMERS, 
REACTORS, FILTERS, TOROIDAL 

COILS FOR THE ELECTRONICS INDUSTRY | 


Now in its ninth year of operation, Saratoga Industries, Inc. 


¥ 


has built a solid reputation for the manufacture of 
precision windings. Approved for in-plant testing under 


Xp 


relating to reactors, transformers, filters and windings of all types. 


MIL-T-27, Saratoga Industries, Inc. is also prepared 
to handle all types of commercial production. Saratoga 
engineers invite your inquiry to help solve your problems 


SARATOGA INDUSTRIES, INC., SARATOGA SPRINGS, N. Y 
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FM/FM TELEMETERING (Cont.) 
timately be included in the final 
report. 

To achieve a more precise knowl- 


|edge of the system necessary with 
| . . . 

‘the increased complications of the 
| applications presently in view, a se- 


ries of tests have been planned, and 
some have been completed. Several 
of these tests appear to require the 
development of new test gear and 
specific details of this new equip- 
ment can be obtained from the Tele- 
metering Group. Their general 
character will be indicated in the 
text. 

A block diagram of a typical test 
rocket is given in Fig. 17. 


Subecarrier Bands 


The 10 subcarrier bands have 
been proved in flight tests includ- 
ing the firing of special rockets as 
telemetering test vehicles. A study 
of the records obtained, together 
with those from many laboratory 
experiments, have led to an inten- 
sive study into the specification for 
the modulating signals applied to 
the r-f transmitter/modulator for 
optimum operation within the 
bandwidth available. As a result of 
these tests a procedure has been es- 
tablished, which indicates the de- 
gree of pre-emphasis which should 
be incorporated in the modulation 
circuits, dependent on the number 
and value of the subcarriers to be 
included. 

To apply these specifications a new 
piece of gear has been acquired. This 
is capable of measuring the inde- 
pendent subcarrier amplitudes in a 
complex signal employing frequency 
division modulation over the range 
1000 cps to 160 Kc, to include the sec- 
ond harmonic of our highest subcar- 
rier frequency. This enables the set- 
ting up of each subcarrier signal to 
a precise value according to the 
prescribed pre-emphasis curve, 
rather than the establishment of a 
precise total signal and less accurate 
individual components as had been 
the earlier procedure. 


Aims of Second Study 


A second study, which is being 
undertaken, is aimed at determining 
the exact electrical characteristics of 
each element of each _ intelligence 
channel with respect to its individual 
role in the overall system. Such 
items as phase shift, attenuation, or 
amplification, harmonic distortion 
and noise introduction will be in- 
cluded. To make satisfactory phase 
measurements an accuracy of 1° 
must be maintained over the con- 
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tinuous frequency range 10 cps to 70 
Kc, and the instrument should pro- 
vide a direct reading scale of 0-180° 
or 0-360°. An Audio Sweep Fre- 
quency Generator, operating over a 
frequency range of 10 crs to 100 kc, 
with a linear sweep adjustable both 
in range and sweep rate, is another 
item of test gear which was found 
necessary. This equipment has pro- 
vided automatic calibration to indi- 
cate several known frequencies dur- 
ing each sweep. Studies of the 
(Continued on page 142) 


Color TV Screen 
Formed Photographically 


In the development of a color tele- 
vision picture tube screen, three dif- 
ferent phosphor materials may be 
placed in an interspersed dot pattern 
on a glass plate; a phosphor for each 
of three primary colors, red, blue, and 
green. In the accompanying photo, 
D. J. Bracco, engineer at Sylvania 


Research Laboratories, Bayside, N.Y. ~ 


uses a photographic method of form- 
ing the complex color TV picture 


tube screen. Light from the point 
source zirconium lamp passes through 
an aperture plate containing more 
than 200,000 precisely spaced small 
holes. Rays of light fall in the de- 
sired dot pattern on a photographic 
emulsion containing the color phos- 
phor. After controlled exposure and 
processing, only the phosphor re- 
mains in the pattern. The process is 
repeated for the other two phosphors 
with the screen and aperture plate 
moved slightly to permit the new dots 
to fall between those previously 
formed. A full color picture is pro- 
duced by each of three electron 
streams being made to fall on the 
appropriate set of color phosphor 
dots. 


| 
} 


| 
| 


the most economical way — 
toFOCUS aTV tube 


the original Focomag | 


CUTS RECEIVER COSTS BY ELIMINATING 
CENTERING AND FOCUSING RHEOSTATS. | 


Also lowers cost of power transformer. Perfectly focuses 


27”, 21” and all smaller tubes having magnetic deflection. 
Highly efficient ring magnet uses only 4 oz. Alnico P. M. | 
| 


NO HARMFUL EXTERNAL FIELD. Ring magnet 
is completely enclosed by the external shunt (an original 
Heppner design). This prevents the leakage field from 
having any magnetic effect on other components. 
Uniform field produced by ring magnet. 


FLEXIBLE NYLON ADJUSTING SHAFT ELIMINATES BREAKAGE. 


Picture-positioning lever. You specify mounting arrangement. 


Write today for information on lowering your set costs with this FOCOMAG. 


Representatives John J. Kopple 
60 E. 42nd St., New York 17, N. Y. 
James C. Muggleworth 


506 Richey Ave., W. Collingswood, N. J 


MANUFACTURING COMPANY Ralph Haftfey 
- R. R. 1, U. S. 27, Coldwater Rd., 
Round Lake, Illinois (50 Miles Northwest of Chicago) Ft. Wayne 3, Indiana 
Cremer Oa Irv. M. Cochrane Co. 
SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 408 So. Alvarado St., Los Angeles, Calif, 
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PATENTED 


Plug-Ins of many sizes 
with sockets and plugs 
as desired provide 
great flexibility in 
circuitry. 


Socket-Turrets for most 
tube types will carry 
a wide variety of: cir- 
cuit elements. 


SOCKET-TURRETS 


“en 
PLUG-IN 


UNIQUE 


Unitize those tricky circuits for 
quick change or repair, com- 
pactness, ease of wiring. New 
snap-on 4-40 U nuts for socket 
saddles enable easy mount- 
ing (1). New pre-punched, eye- 
letted strip construction pro- 
vides many variations (2). New 
Socket Test Adapters for most 
tubes enable quick tests on 
tube side (3). New miniature 
tube base plugs (5). Write for 
new catalog. 


REPRESENTATIVES 


B. B. Taylor Company 
241 Sunrise Hwy., Rockville Centre, N.Y. 
R. J. Magnuson 
4258 W. Irving Park Rd., Chicago4l, ill. 
David H. Ross Company 
534 El Camino Real, San Carlos, Calif. 


Vector Electronic Co. 


“BE: 
PLUG-IN 


ADAPTER 


3 


6 


3352 SAN FERNANDO RD., LOS ANGELES 65 


meeting | 
Military and Manufacturing 
Needs with DEFLECTION YOKES 


and 
ELECTRONIC 
COMPONENTS 


PRIME and SUB-CONTRACTORS are 
invited . to send specifications 
for quotation, or for information on 
our facilities. 

Our new, enlarged plant enables 
us to add customers who need 
deflection yokes or other elec- 
tronic components for military and 
manufacturing operations. 


We invite your inquiries. 


TbRad My. Con Ine 


RADIO and TELEVISION COMPONENTS 
7 Madison Street, Fennimore, Wisconsin 
PHONES: Office 270 — Purchasing Dept. 271 


FM/FM TELEMETERING (Cont.) 
amplitude response, attenuation, and 
ncise are completed; the phasing 
study is about to commence. 

Considerable thought has been 
given to the solution of the problems 
arising from the need for high speed 
commutation of a large number of 
intelligence channels in the two 
highest subcarrier bands of 40 and 
70 Kc, as indicated in the second 
typical installation described. In 
particular the alternatives of PAM 
and PWM as the type of signal best 
suited to modulate the subcarrier 
oscillators have been considered, to- 
gether with their influence on the 
design of a decommutation equip- 
ment in the telemetering receiving 
station. 

It should be noted that if the 70 Kc 
subcarrier is modulated by a PWM 
train, there remain nine other bands 
with widely varying frequency re- 
sponse from 25 cps to 7 Kc to supple- 
ment the large number of channels 
with relatively low frequency re- 
sponse—a very versatile system 
which combines the advantages of 
the several simpler systems. Prob- 
ably some combination of FM/FM 
and PWM/FM systems on separate 
r-f transmitters would be the only 
installation to offer even greater fa- 
cilities for telemetering measurands 
with the widest possible range of 
response and switching characteris- 
tics. 


Specific Measurements 


New requirements make it desir- 
able to transmit a greater variety 
of intelligence on one subcarrier 
band by sharing the time than has 
hitherto been necessary. This means 
that types of intelligence such as 
pressure, acceleration, and motion 
normally measured with an induct- 
ance pickup must now be carried 
on the same oscillator as types of 
intelligence normally transmitted as 
a voltage and employing a voltage 
controlled oscillator. Since it would 
not be practical to use the induct- 
ance controlled oscillator for trans- 
mitting voltages, and a satisfactory 
circuit for switching a number of 
inductance pickups to an oscillator 
has not been fully proved, the al- 
ternative of finding _ satisfactory 
pressure, acceleration and motion 
pickups with voltage outputs must 
be adopted. The decision to use 
automatic data reduction equip- 
ment, as soon as it becomes avail- 
able, further advocates the use of 
linear pickups to facilitate the in- 
clusion of calibration corrections in 
the output of the reduction machine. 
Linearity is not a specification of 
the present” series of inductance 
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pickups which may exhibit a 3/1 
change over the bandwidth speci- 
fied; de or resistance type pickups, 
on the other hand, can be made 
essentially linear, although the ac- 
companying voltage oscillator in- 
troduces a small degree of non- 
linearity. 


The problem of converting from 
inductance to resistance type pick- 
ups is complicated by the lack of 
experimental evidence as to the 
performance of the units commer- 
cially available under the conditions 
experienced in our applications. It 
is well-known that grades of wire, 
which afford a good contact surface 
for the potentiometer wiring, and 
still maintain a satisfactory life are 
not those grades which insure stable 
electrical values for the poten- 
tiometer, which readily oxidize and 
otherwise introduce contact resist- 
ance. Increasing the contact pres- 
sure may introduce hysteresis, anc 
will certainly affect the period of 
satisfactory operation for most 
grades. 

The separation of the potentiom- 
eter and commutator functions, as 
achieved in certain units would, in 
its present form, be applicable only 
to instruments where the movement 
can be converted into a wide arc. 
This is due to the difficulty of ob- 
taining sufficient changes in ratio 
with this type of construction for 
movements of a few degrees. The 
output voltage of most existing po- 
tentiometer pickups is usually low, 
which raises problems of obtaining 
adequate sensitivity for the oscilla- 
tor without the use of an amplifier, 
and the consequent increase in 
space needed to make this type of 
measurement. A _ national survey 
has not as yet provided a complete 
solution to this problem when the 
environmental conditions likely to 
be experienced in the period of the 
operation of the resistance type 
pickups, are taken into account. 

Pickups based on the use of a 
strain gage element, although in 
wide usage on other programs, do 
not fit in too well with the present 
system. In any case the oscillator is 
more complex or an amplifier is 
necessary, as discussed earlier. 


Receiving Station Developments 


The problem of providing a basic 
telemetering receiving station had 
resulted in standard main units un- 
til the development of automatic 
decommutating equipment and pri- 
mary magnetic recorders had been 
completed. Although the practice of 
employing crystal controlled r-f 
transmitters is under test, the cor- 
responding crystal controlled re- 
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ceivers do not as yet appear a 
necessity. It is possible with the 
presently available FM receivers to 
conserve bandwidth by eliminating 
transmitter carrier drift and allow- 
ing closer channel spacing. The 
original station, a block diagram of 
which is given in Fig. 18, consisted 
of the following five main units: 

1. Helical beam antenna—Fig. 19. 

2. FM receiver. 

3. Subcarrier audio discriminators 
including plug-in bandpass fil- 
ters. 

4. Low pass filters. 

5. Magnetic oscillographs or camera/ 
scope recorders. 

A magnetic tape recorder, however, 

has now been developed exhibiting 

adequate frequency stability and 
noise characteristics for primary 
recording. This can eliminate items 

3, 4, and 5 at test fields, it being 

necessary only to employ them dur- 

ing playback operation in the re- 
cording laboratory. 
The eight-turn helical antenna has 

a gain of 12 db, when receiving cir- 

cular polarization and 8 db for plane 

polarized wave. It is sufficiently 
broadband to accept 2 transmission 

waves spaced 5 Mc apart in the 200 

mc band. It was designed by the 

Physical Laboratory of New Mexico 

A and M College in cooperation 

with APL/JHU. 


APL Specification 


The FM receivers are built com- 
mercially to meet an original speci- 
fication prepared by the Telemeter- 
ing Group at APL. Though not 
achieving the theoretical noise fig- 
ure, they have a noise factor of ap- 
proximately 8 db absolute. The i-f 
is 500 Kc between half-power points 
and the audio stages give essentially 
flat response from 300 cps to 80 kc. 
The Discriminator is linear for a de- 
viation of +150 Kc around mid fre- 
quency. The receivers operate over 
the band 175 to 260 mc and include 
AFC circuits with a time constant of 
2.5 millisecs. Provision is made to 
read and supply a recording signal 
of field strength, and an audio moni- 
tor is incorporated into the chassis. 

The r-f head uses a spiral induc- 
tuner and grounded grid amplifier, 
and, with the local oscillator and 
mixer, forms a plug-in unit. The i-f 
stages are likewise built as a single 
plug-in unit. The whole assembly is 
treated for fungus and salt spray 
where possible. 

The bandpass and low pass filters 
are supplied commercially to APL 
specifications. The former are de- 
signed to pass the sub-carrier bands 
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which are +7.5% of center fre- 
quency from 400 cps to 14.5 Kc, and 
+15% for the top three bands. Over 
this range the response is flat to 3 
db. At +9% and +18% respectively, 
the signals are attenuated only 6 db 
and at least 20 db by +11% and 22% 
respectively. The low pass filters are 
employed to remove unwanted sub- 
carrier and other high frequencies 
present in the output of the dis- 
criminator and serve to maintain the 
audio deviation ratio of 5. They in- 
troduce a certain degree of ringing 
at the beginning of a commutated 
sample which reduces the length of 
the readable portion of the sample, 
but still leaves an adequate readable 
section. Experiments by several 
groups, using Gaussian type char- 
acteristics, appear to offer a com- 
prise solution to this twofold prob- 
lem. The low pass filters must pass 
de and a range of frequencies up to 
the maximum intelligence fre- 
quency for each band. Their char- 
(Continued on page 146) 


New Thermador Plant 
Opened in Los Angeles 


Transfer of tooling and assembly 
lines for transformer production from 
the Thermador location, and of the 
motor production lines from their 
former Alhambra plant, now puts the 
Electronics Division of Thermador 
Electrical Manufacturing Co., Los 
Angeles, Calif. under one roof. Built 
on an 8-acre site, the new plant is a 


Transformer winding section of the Ther- 
mador Electronic plant, Los Angeles, Calif. 


modern, fireproof structure laid out 
especially for the production of elec- 
tronic devices developed by Ther- 
mador. 

Besides offices and engineering 
staff rooms that occupy 5,000 sq. ft., 
the facilities include complete die and 
tool shops, a battery of high-speed 
automatic presses for lamination 
stamping, heat treating and annealing 
ovens, vacuum impregnation equip- 
ment for transformer and motor coils. 
In addition, laboratory testing facili- 
ties can simulate varying climatic, 
humidity and temperature conditions 
that might be encountered anywhere 
in the world. 
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acteristic must be linear within 0.1 
db to half this maximum frequency, 
and within 0.5 db to the maximum, 
falling off to at least +20 db at double 
the maximum frequency. 


Audio Discriminators 


The audio discriminators were 
originally built to APL Specifica- 
tions and are available commer- 
cially. Following an audio amplify- 
ing stage, provision is made for 
plugging-in the appropriate band- 
pass filter. The discriminators, 
shown in block diagram on Fig. 20, 
are of the pulse averaging type, and 
they incorporate plug-in frequency 
determining networks on a chassis 
with a common design for all bands. 
Circuits to limit the output, in the 
event of input failure, are included 
and the input and output amplitudes 
may be adjusted through a large 
number of steps, affording a wide 
range of operation. Monitoring and 
metering instruments are on the 
panel. The units are linear to 0.1% 
over the subcarrier bands. 

When the camera/scope is used, 
it is necessary to introduce a special 
amplifier to provide for a balance 
to de at the oscilloscope whose case 
is otherwise above ground. The low 
pass filters must then be of the bal- 
anced type to prove effective in 
suppressing the subcarrier fre- 
quency. 


Vibration Analysis 


The analysis of the vibration rec- 
ords has been attempted using two 
techniques. Each has its advantages 
and disadvantages as is to be ex- 
pected. In the first method the tapes 
were played back and analyzed on 
a Sonagraph. Unfortunately, the 
frequency range of this instrument 
is not compatible with the more 
significant vibration frequencies nor 
has it proved sufficiently stable for 
this special application. A multipli- 
cation of the recorded frequencies 
had to be obtained by the recording 
and playback being run at different 


| tape speeds. This process, however, 


TELE-TECH & 


introduces errors in the recording 


| and also affects the efficiency of the 


Sonagraph analysis. The advantages 
of this technique are the presenta- 
tion of a complete frequency spec- 
trum (amplitude vs. frequency) 
over a very limited time interval, 
and the ease of including a refer- 
ence spectrum from a calibrating 
signal commutated with the test 
signals. 

In the second method, now in 
general use, the tapes are played 
back through a chain of overlapping 
narrow band filters, designated the 
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Filterset, and the output of each fil- 
ter recorded continuously on a 
magnetic oscillograph of the multi- 
channel type. Instantaneous ampli- 
tudes present in each filter are thus 
recorded simultaneously. The rec- 
ord must now be calibrated and re- 
duced manually to produce data, 
since the spectrum in time is not 
present as a single record but is on 
a number of oscillogram channels. 
Instantaneous data is, however, 
more accurate than the analysis 
over a limited time interval on the 
Sonagraph, and comparison of per- 
formance at various times can be 
made without making additional 
records. 


Decommutation 


Automatic decommutation equip- 
ment, unless built in great quantity 
to meet different systems, must 
necessarily limit the versatility of 
the transmitting system. APL and 
others have built decommutators to 
accept as wide a range of switching 
rates and sample lengths as possi- 
ble, commensurate with the accu- 
racy required and the complexity 
allowed. Both PAM and PWM de- 
commutators have already been de- 
signed and the former are commer- 
cially available. It is not expected 
that the decommutators will take 
care of “discreet sampling,” or sam- 
ples sufficiently long to see higher 
frequencies than the simple rate 
visible as superimposed traces on 
the commutated square wave. 


Automatic Data Analysis 


Prototype automatic data analys- 
ers have been developed at ASCOP 
and Benson-Lehner. Both will pro- 
vide tabulated data as well as plots 
of function vs. time, with calibra- 
tions and zero errors incorporated 
in both results. The ASCOP device 
employs electro-mechanical pickup 
of the deviation of the oscillograph 
telemetering trace and converts it 
into a binary count. The calibration 
data from a second pickup is ob- 
tained and used to modify the 
stored count before tripping a light 
flash to make a photographic plot. 
Benson-Lehner use only electro- 
mechanical techniques to provide an 
ink plot, converting the deviation + 
calibration into a rotational move- 
ment of a drum. This movement is 
used to position a print bar which 
strikes at the correct instant to 
make a plot of the converted data. 

Several makes of semi-automatic 
data analysers are in use by a num- 
ber of telemetering organizations. 

It is the author’s opinion and hope 
that useful applications of the FM/ 
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F'M telemetering system in a repack- 
aged industrial form will be found in 
many fields of engineering and pro- 
duction to further cement the ties 
between the Armed Services and In- 
dustry, so vital to the defense of this 
Great Nation. 


Goldsmith Receives 
IRE Founders Award 


Dr. Alfred N. Goldsmith, editor of 
the Institute of Radio Engineers and 
renowned pioneer in the radio engi- 
neering field, has been awarded the 
Founders Award by the IRE. 

The award, which is given only on 
special occasions to an outstanding 
leader in the radio industry, was be- 
stowed on Dr. Goldsmith “for out- 
standing contributions to the radio 
engineering profession through wise 
and courageous leadership in the 


Dr. Alfred N. Goldsmith 


planning and administration of tech- 
nical developments which have 
greatly increased the impact of elec- 
tronics on the public welfare.” Pres- 
entation of this award will be made 
at the annual banquet to be held at 
the Waldorf-Astoria Hotel, New 
York, N.Y. on March 24, 1954 during 
the Institute’s national convention. 

A co-founder of the IRE in 1912, 
Dr. Goldsmith has served as its edito1 
continuously since that date, with the 
exception of one year when he held 
the presidency. 

Dr. Goldsmith received the Modern 
Pioneer Award from the National 
Association of Manufacturers in 1940, 
the IRE Medal of Honor in 1941, the 
Townsend Harris Medal from _ th¢« 
College of the City of New York ir 
1942: the Medal Award of the Tele- 
vision Broadcasters Association ir 
1945, and the Radio Pioneers 195: 
Special Citation. He is a Fellow of the 
Institute of Radio Engineers, a Fel- 
low of the American Institute o 
Electrical Engineers, and a_ pas 
president of the Society of Motio: 
Picture and Television Engineers. 
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(ek. DIAMOND HY RELAYS 


® 


FOR HIGHER 


VIBRATION 


RESISTANCE 


Vibration resistance range of “Diamond H” Series R Relays 
has been more than doubled, extending now from 0 to well 
over 1,000 cycles per second at 15 “G’s.” Hermetically sealed, 
miniature aircraft relays, they are basically 4PDT but are 
also available in DPDT and 4PDT with two independent 
coils, either or both of which will operate the unit. They 
meet all requirements of USAF Spec. MIL-R-5757B . . . and 
far surpass many 

Operating shock resistance exceeds 50 “G’s”; temperature 
range is from —65° to +200°C. They operate consistently 
over 400,000 cycles without failure at 5 A. and go 3,500 or 
more under 30 A. at 30 V., D. C. resistive. Voltages up to 300 
D. C. at 4/10 A. are carried for more than 400,000 cycles. 
Coil resistances up to 59,000 ohms available. Operating time 
is 10 ms. or less drop out time 3 ms. or less. Sensitivity 
approaches 100 mw. at 30 “G’s” operational shock resistance. 
Inter-electrode capacitance is less than 5 mmf. contacts to 


case; less than 2% mmf. between contacts. All standard 


mounting arrangements. 

Bulletin R-150, giving basic performance data under vary- 
ing conditions, is yours on request. Our engineers are pre- 
pared to work with you to develop variations to meet your 
specific requirements. Tell us your needs. 


THE HART MANUFACTURING COMPANY 
218 Bartholomew Ave., Hartford, Conn. 


Tucreased Vusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


Leakage path is increased—direct shorts from frayed 
terminal wires prevented by bakelite barriers placed 
between terminals. Binder screws and terminals brass, 
nickel-plated. Insulation, black molded bakelite. Finest 
construction. Add much to equipment’s effect. 


Jones Means Proven Quality 


* 
No. 2-142 No. 2-142-%4 W 


No. 2-142-¥ 
Illustrated: Screw Terminals —Screw and Solder Terminals — 


Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, Y%-28 screws. 

Catalog No. 18 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy, 


HOWARD B. JoNES DIVISION 


CINCH MANUFACTURING CORPOPATIC 


JBSIDIARY OF ARR FASTENER 
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SELENIUM AND COPPER OXIDE RECTIFIERS @ SELF-GENERATING PHOTOCELLS 


Vacuum-Processed 
Bradley Rectifiers 


laboratory quality at 
production line cost 


Multiple layers of 
selenium are puri- 
fied and bonded to 
each plate, under 
vacuum. Impurities 
cannot introduce 


Phenolic insulating 
pad is applied to 
minimize counter 
electrode pressure 
on selenium when 
plates are assembled 
under spring ten 


Counter-electrode is 
masked away from 
edge of plate. Pe- 
riphery of counter- 
electrode won't chip 
or dig into selenium 
when plates are 
assembled. Counter 


variables in rectifier 
performance. 


—= 


sion. Efficiency of 
rectifier is protected 


-—— 


eliminated 


electrode shorting is 


i 


Every plate in Bradley rectifiers is manufac- 
tured as an individual unit. It is a precision 
product and not a stamping from selenium 
coated material. That is why Bradley rectifiers 
give you superior stability, efficiency at high 


temperatures and long life. 


Edge shorting of the counter-electrode 
under vibration is a performance hazard you 
can’t foresee. Routine tests may or may not 
disclose its existence. Like any flaw, if it is 
slight, you won’t know about it until the 


customer complains. 


A sure way to eliminate counter-electrode 
shorting as a threat to your circuit’s operation 
is to specify Bradley rectifiers. They are made 
to prevent shorting. Does this mean you pay 
a premium price for Bradley rectifiers? It 
does not. You get laboratory quality, but you 
pay production line costs. Try us and see. 
Specify Bradley as a source when you next 
consider rectifiers. Special problems are 


welcomed. 


VACUUM PROCESSED FOR PERFORMANCE AS RATED 


The complete selenium rectifier line... from microamperes to thousands of amperes, 


BRADLEY LABORATORIES, INC., 170A Columbus Avenue, New Haven 11, Conn. 


|| COMPATIBLE 3-D TV 


Alle |5 * | A new method of stereoscopic 
| S Heck 4 viewing of TV pictures has been de- 
veloped by Geneoscope Co., 100 W. 


AIRDESK 
sors f Olive St., Bloomington, Ill. It is ac- 
complished with an image produced 

monoculously, in the manner pres- 
| Custom-Built Electronic Transformers ently employed in producing live TV 
scenes. No change is required in 
studio pick-up or _ transmitting 
equipment, but merely in the utili- J 
zation of the camera and object tele- 
vised. Unlike the double-image 


ee ef 


@ A Reliable Source Since 1941. 


@ Both Milit i i ' : 
? a aa stereo technique used in motion pic- a 
ures ¢ still ph “aph nly one ' 
© Complete Test Facilities. tures and still photography, only one i 
undistorted image is produced on the te 
TV screen. If viewed without glasses, 
i @ Audie, Power, Choke and Modulation. rs f : ‘ Bt 
a standard picture is seen; if viewed e 
, special glasses, it appears in 
@ Pulse and Filter Networks with Ferrite £& en ae eee us Cl 
Cores. o-V. ss 
| 3 p 
@ Fast Delivery on Short Runs and Sam- % 
ple Quantities. Xs, y Ci 
} \3 a fr 
x b 
AIRDESIGN, INC T 
LET US QUOTE wwe ‘ | f - b 
241 Fairfield Avenue | (T)) i (T,) on 
ON YOUR Upper Darby 2, Pa | i 
Pt , * iTV CAMERA 
SPECIFICATIONS Lad 
GRanite 4-8000 n 
B 
: ae x eae GLASSES Ts. th 
: From : SEASON S GREEI IN GS = 
Charles Eisler, President and Founder ; . " m 
Charles Eisler, Jr., Vice President ; A ND BEST W ISHES Ass es 
Joseph A. Morick, Plant Manager; . . : 
Howard F. Kingdon, Mgr., Transformer Dept., FOR THE COMING YEAR LEFT EYE RIGHT EYE be 
and our entire organization CONSCIOUS OF CONSCIOUS OF f 
TO ALL of our customers and friends in the United States as well as in all foreign coun- PICTURE AT PICTURE AT ° 
tries. We all thank you for your patronage for the past 33 years. . m 
SPOT WELDER ere CAMS MADE TO YOUR ORDER INDEXING TURNTABLE qT 2 liz 
: “Fi CAMS oF ALL TYPES | TURN TABLE - GENEVA DRIVE- MOTORIZED “| pec 
Te: Operation of new 3-D TV system At time Te, be 
“a : right eye sees picture on screen, but red filter ne 
in front of left eye slows down image trans- ti 
i mission of left eye to mind, so mind _ is ie 
} conscious of left eye seeing picture that was 
on screen moment before, with camera at T, In 
Geneoscope takes advantage of the Te 
ea ; distance between two taking points 
|___ EISLER ENGINEERING Co., Inc., 770 So. 13th m.. NEWARK 3, N. 7 of one camera by virtue of trans- ne 
: ; : verse camera motion. It utilizes the i. 
P time lag between the arrival of light En 
on the retina and the after-image in 19. 
the mind to create the illusion of M:; 
morion binocular sight. By increasing the 
THE BIGGEST OF ITS KIND!! a Site cal Miia Ell iaiis ak on 
80 pages, more than 1000 PICTURE ime iag 0 e sey S7e, & Cay oe tro 


moment the mind will be conscious 
of a different picture than that for Ki 


different items with prices 


and over 300 illustrations. For PRODUCTION 


Producers, TV Stations, Film the right eye; essentially the left ; 
Labs., Industrial Photography, EQUIPMENT eye “sees” what the right one saw a ai 
Educational Institutions, etc. moment before, when the camera ; 
was in a slightly different position. ; 
S.0. S. CINEMA SUPPLY CORP., Dept.G, 602 West 52nd St., N.Y. C This is cesenaiebel by a red filter a 


S.0.S. ATTRACTIVE PACK AGE DEALS over the left eye which retards the ale 


chemical dilution of the red pigment 


dl s J . . . eqt 

on Film Taking and Editing Layouts for | ° the retina of the eye (which an 
: - , “paints” the picture for the eye), cat 

New TV Stations . Write for details. thereby slowing down the transmis- ‘ 
Sta 
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sion of the images from the left eye 
to the mind. A yellow filter is pro- 
vided for the right eye to eliminate 
ciliary muscle torque and its result- 
ing physical discomfort. Black masks 
for the filters and TV screen 
heighten the depth illusion. 
Additional details on page 10. 


INS Facsimile Service 
Adds Sound to Sight 


The audio transmission of tape re- 
cordings of news events with photos 
of those events over the INS Facsim- 
ile circuit has been introduced by In- 
ternational News Service. 

The addition of “sound on fax” will 
make available both sight and sound 
coverage of news anywhere in the 
world within minutes after it hap- 
pens. 

Both pictures and tape recordings 
can be fed into the Facsimile network 
from any point. They can also be 
brought in by radio from overseas. 
The audio transmission is recorded 
by the station on its own tape re- 
corder, while the pictures are re- 
ceived by the facsimile recorder. 


New Design-Reliability 
Booklet Available 


Electronic engineers, particularly 
those concerned with reliability of 
military gear, will find much inter- 
esting information in the Navy’s new 
booklet, “Suggestions for Designers 
of Electronic Equipment.” It contains 
material on simplification and re- 
liability, common faults, and 100 
points of design “do and don’t.” The 
booklet is published by the Engi- 
neering Div., U. S. Navy Electronics 
Lab., San Diego 52, Calif. 


Interest in English 
Tube Company Bought 


Superior Tube Co., Norristown, Pa. 
has purchased a controlling interest 
in Fine Tubes Ltd., Surbiton, Surrey, 
England. Fine Tubes was founded in 
1943 by the late H. J. Carter and 
Malcolm A. Rowe. Located in the 
geographic center of the British elec- 
tronic industry, it has grown rapidly 
until it has become one of the United 
Kingdom’s largest producers of 
seamless nickel cathodes and other 
electronic parts. 

The association is expected to re- 
sult in important technical advan- 
tages for both organizations in civil- 
ian and military uses of electronic 
equipment. Superior will also obtain 
an entree to foreign markets that 
cannot be served from the United 
States. 
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ment. 


Sweep: 60 cycles, sine wave 
Sweep width: 0 to at least 30 mc, continuously variable 
; Output: Unmodulated, AM or swept 
» Va ide 


UHF TV SWEEP 
GENERATOR 
MODEL [30-$265- 


indication. 


MODEL 200° #140- 
| 


Model 200 has 


Designed for laboratory and production test use, the 
Model 130 has proven itself an ideal low cost instru- 


Frequency range: 450 to 900 mc 
Output voltages: 0.01 to 1.0 volts into 75 ohm load 


Markers and balun for 300 ohm load are available. 


The versatile Model 200 is an extremely useful 
instrument for those who do UHF TV work. Featur- 
ing single range tuning and direct reading, the 
remarkably smooth meter 


Frequency range: 400 to 900 mc, single range 


Output: 

Size: 8,” high x 3” wide x 4” deep 
UHF G Weg New London Instrument 
oscil , NEW LONDON 3, CONN. 


the only practical gold plating 


process for electronic use! 


Bright Gold Process 


NOW ... all the advantages of gold plating for 
precision components without the common faults 
of ordinary gold. Here is the first real advance in 
industrial gold plating. Components that require 
surface or sliding contacts can be gold plated to 
any desired thickness without altering the finish 


or contour of the basic metal. 


SEL-REX gold produces mirror-like deposits regardless of thick- 
ness . . . without scratch brushing or buffing. Its exceptional 
hardness resists abrasion, wear and galling . . . affords far 
greater corrosion protection. Less gold is required to secure 
minimum specified thickness, yet has unusually good ‘‘throwing 
power’’ to plate interior surfaces and deep recesses without 


the need for auxiliary anodes. 


No special equipment is required for 
plating with SEL-REX BRIGHT GOLD for 
either barrel or still plating operations. 
The SEL-REX BRIGHT GOLD BATH oper- 
ates at room temperature and is simple 
to maintain. Solution is stable. Pack- 
aged in 1, 5 and 10-ounce bottles. 
Send for impartial comparative fest 
chart between conventional and SEL- 
REX BRIGHT GOLD. 


tm specie: hae ras i 

| SEL-REX PRECIOUS METALS, INC. 

| Dept. TT-1, 229 Main St., Belleville 9, N.J. 

jo Send FREE literature and comparative 
chart specifications on SEL-REX BRIGHT | 


| GOLD PROCESS. 


| ED wadccncssseasdceecees 
COE 4 6c ccc sncdacenssoes 
| BEBE cccccvccccccececoecs 
Clty .cccccccvccccece 


| 
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Negative temperature and 
voltage coefficients 


S.S.WHITE 80X Molded Resistors 


3 watts — 100 to 100,000 megohms 


S.S.White 80X Resistors have been 
developed to meet the exacting 
needs of high voltage equipment, 
such as electrostatic generators, 
X-Ray units, and specialized equip- 
ment used in atomic energy work. 
Their design and construction as- 
sures an unusually fine combination 


of characteristics for this work, chief 

among which are: 

® Negative temperature coefficients. 

® Negative voltage coefficients. 

@ Excellent stability, durability and 
mechanical strength. 

® Non-deterioration of values due to age. 

® Moisture resistant, non-hygroscopic base 
materialspecially processed to insure full 
protection against humidity. 

@ Space-saving compactness. Bity 


Shite? 


WRITE FOR BULLETIN 4906 — It contains full information on 


S.S.White 80X resistors. Copy sent on request. 


Se 


bi 
OR @, 
ne cL hte INDUSTRIAL DIVISION 


DENTAL MFG. CO. 


Dept. QR, 10 East 40th St. 


NEW YORK 16, N.Y. 


Western District Office * Times Building, Long Beach, California 


ELECTRONIC ENGINEERS 


Motorola Research Laboratories, located in the 
healthful climate of Arizona's Valley of the Sun, 
has several openings for experienced engineers in 
the following fields: 


VHF, UHF and microwave systems, components, 
and circuitry. 


Antennas, waveguides and cavity oscillator. 


Radar, beacons, missile guidance, and commu- 
nications. 


Mechanical design of missile-borne and vehic- 
viar equipment. 


Desire men with B.S. Degree or above. Salary 
commensurate with education and experience. 
Free health, accident and life insurance. Free 
hospitalization. Profit sharing and many other 
employee benefits. Ideal working conditions, now 
being expanded. Permanent positions. Plenty of 
reasonably priced housing, good schools, mild 
ond sunny climate. 


Our representatives will be in Los Angeles within 
the next month for interviews. Write, giving 
details, so appointment can be arranged. 


MOTOROLA RESEARCH 
LABORATORY 


Attn: J. A. Chambers, Mgr. 


3102. North 56th Street 


Phoenix, Arizona 
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for every application... 
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¢ 
ATLAS MIKE STANDS 


most complete— 
most diversified 
line in the world! 


From a professional ¢ 
boom stand to a 
flexible goose neck to a tiny 
fitting—whatever your need in 
mike stands and accessories— 
depend on it, ATLAS has it for 
you. Designed and manufac- 
tured for highest stability, 
quiet, ease of operation, dura- 
bility. And backed up 100% 
by ATLAS—world leader in mike 
stands, public address loud- 
speakers and accessories for 2! 
years. 

Compare them all at your dis- 
tributor—You'll make your next 
mike stand an ATLAS. 


ATLAS sounn corp. 


1445 39th Street, Brooklyn 18, New York 


In Canada. Atlas Rodio Corp, itd. Toronto, Ont 


TELE-TECH & 


yews), MANUFACTURERS’ 


~ —REPS 


SRe- 
Lew H. Morse recently formed a new 


firm, Radio-Technical Sales Co., to pro- 
vide sales representation on industrial 
and distributor items in Nebraska, Iowa, 
Kansas, Missouri, Oklahoma, and Ar- 
kansas. Initially, it is planned to cover 
industrial components and test equip- 
ment, sound equipment, and TV acces- 
sories. 

Jack Cappels has formed J. L. Cap- 
pels & Associates, manufacturers’ rep- 
resentatives. They will specialize in 
electronic instruments. 

Arthur B. Anderson Co., 1434 West 
31st St., Minneapolis, Minn., will repre- 
sent Hammel-Dahl Co., Providence, 
R. I., manufacturers of automatic con- 
trol equipment, throughout Minnesota, 
North and South Dakota, and part of 
Wisconsin. 

Robert F. Lamb was appointed man- 
ufacturers’ agent to represent Potter & 
Brumfield, Princeton, Ind. in the Buf- 
falo, N. Y. area. 

Henderson Sales Co., 8131 Manches- 
ter, Brentwood, St. Louis 17, Mo., have 
been appointed sales representatives 
for the St. Louis area by Burndy Engi- 
neering Co., Inc., Norwalk, Conn. Hen- 
derson will handle the complete line of 
Burndy electrical connectors for utili- 
ties, contractors, and industrial and 
electrical manufacturing applications. 

George Petitt, 549 West Washington 
St., Chicago, Ill., has been appointed to 
handle Illinois jobbers and small indus- 
trial accounts outside of Chicago. Sam- 
uel L. Stroum Co., 1612 Broadway, 
Seattle, Wash., will handle the jobbers 
and industrial accounts in Washington 
and Oregon. 

George Mulvin, with headquarters at 
Burbank, California, has become na- 
tional sales representative for Hydra- 
Electric Co., of Burbank, Calif. manu- 
facturers of fuel and hydraulic pressure 
switches and electro-hydraulic aircraft 
accessories. 

Win W. Tompkins, 941 Newell Rd., 
Palo Alto, Calif. recently became repre- 
sentative for General Transformer Co., 
18240 Harwood Ave., Homewood, IIl. 
(Chicago suburb). Mr. Tompkins, a 
jobber’s representative, covers North- 
ern California from the Oregon border 
through Fresno into Reno, Nevada. 

Frank R. Hill, of Oakland, Calif., has 
become associated with David H. Ross 
Co., San Carlos, Calif., representatives 
for the Columbia Wire & Supply Co. 
2850 Irving Park Rd., Chicago, IIl., 
warehouse and national distributors for 
Anaconda “Densheath” and radio wires 
and cables. 

Perlmuth-Colman & Assoc. an- 
nounced their removal to new, enlarged 
quarters at 2419 South Grand Ave., Los 
Angeles 7, Calif. The new facilities in- 
clude modern offices, conference and 
sales rooms, and larger warehouse 
space. 
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TEL 


fule Tet 


ELECTRONIC EQUIPMENT AND PARTS 
FOR THE AUTOMOTIVE INDUSTRY 


design ... development . . . production 


CUSTOM MANUFACTURE of electronic components for the 
automotive industry is a ‘‘natural’’ for AUTO-TEST. Our years 
of experience in creating and producing a top-quality line 
of electrical testing equipment, has developed the ‘‘know-how’’ 
and facilities to meet your most exacting requirements. For a 
dependable source for parts or finished products . . . choose 
the best—-choose AUTO-TEST. 


@ COMPLETE PLANT FACILITIES for 


precision fabrication and assem- 


- We will be glad to 
@ ENGINEERING EXPERIENCE in all confer with ro 20 


= ‘ . engineerin 

phases of automotive electronics ae Ag ae perm, 
tions on present prod- 

. PROMPT DELIVERY to meet your ducts, without obligation. 
tightest production schedules Write for complete de- 


tails today 


eo GENERAL OFFICES: 
600 SOUTH MICHIGAN AVENUE 
CHICAGO 5, ILLINOIS 
INCORPORATED MAIN PLANT: NEILLSVILLE, WISC 


PRECISION 
THREAD 
PROTECTORS 


safeguard external and internal threaded surfaces. 
protect finely finished or lapped rods, tubing, etc. 
effectively seal out dust, dirt, moisture, grit, rust. 
re-usable for storage or intra-plant protection. 
serve as lubricant retainers ... protect cable leads. 
spirally wound to within tolerances of .003 inch. 
made of kraft paper or acetate, compressed under heat 
formed, crimped or perforated for irregular shapes. 
transparent where visibility is necessary or desired. 
can be imprinted with manufacturer's name or part 
number. 

economical! to use because of their low unit cost. 


Add up all these advantages in- 
herent in Precision Thread Pro- 
tectors. Consider their practical 
value in offering definite protec- 
tion, shipping and handling con- 
venience, ready identification. It 
will pay you to investigate the 
many functional applications Pre- 
cision Protectors have for your 
products. 


Write today for full details. 


PRECISION PAPER TUBE CO. 


2057 W. Charleston St. Chicago 47, Illinois 


Plant No. 2 — 79 Chapel Street; Hartford, Connecticut 
Also Mfrs. of PRECISION Coil Bobbins and Paper Tubes. 
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ADDITION TO 
THE 


OF 
TRANSMISSION 
LEADS 


300 Ohm Tubular Twin 
Transmission Lead 


(Produced under Amphenol 
License No. 2,543,696) 


300 OHM OQ _ 


Prod e 
Amphenol License 
No 2. 543,696 
transmission line cables DESCRIPTION | 


4] f ‘e 300 Ohm Tubular Twin 
Transmission Lead 


4 


Full Technical Data on Request 


PHALO PLASTICS CORPORATION 


21-25 Foster St., Worcester, Mass. 


Insulated Wires, Cables 


and Cord Set Assemblies 


/ TN. ENGINEERS ‘ 
\ You and Your Future ar 


COLOR TELEVISION } 


with 


CBS - COLUMBIA 


America’s leading Color Television Manufacturers 


If you are a Television Engineer or Technician with 
ability, and seek challenging opportunities that offer 
stability, you will not sell yourself short . . . but will 
insure your future. 


@ NEEDED AT ONCE 


PROJECT ENGINEERS 
INTERMEDIATE ENGINEERS 
TECHNICIANS 


@ REQUIREMENTS 


Previous experience in design and development 
of Television receivers and specialized television 
circuitry and components. 


@ INCENTIVES 


To feed your imagination, you will have at your 
disposal the most modern electronic equipment. 
You will work with a staff of engineers who are 
leaders in the television field. Remuneration will 
be high and you will enjoy all employee benefits. 
To help us get better acquainted make your resume 
complete. Interviews with out-of-town applicants 
arranged. 


SR ENGINEERS 
JR ENGINEERS 


Write Vice-Presider: 
In charge of Engineering 


CBS-COLUMBIA 


A Division of Columbia Broadcasting System, Inc. 
3400-47th Avenue Long Island City 1, New York 


No Chance Of Wiring Errors! =e 


Print your product's electrical circuit on SYNTHANE copper- 
clad laminated plastic and you eliminate expensive wiring 
and wiring errors. Fast and relatively inexpensive, this 
process permits quick changes in circuits without retraining 
assembly workers. Easily punched, sawed, and drilled, 
copper-clad SYNTHANE also combines these properties: high 
strength, light weight, low inertia, corrosion-and-heat 
resistance, and high insulation. To learn more about the 
role of copper-clad SYNTHANE in electronics, mail this 
coupon today. 


SYNTHANE CORPORATION 


Manufacturers of 
laminated plastics 


SHEETS 

RODS + TUBES 
MOLDED-MACERATED 
MOLDED-LAMINATED 
FABRICATED PARTS 


| 11°) River Road, Oaks, Pennsylvania 

| Gentlemen: 

| Please send me information on SYNTHANE 
j laminated plastics’ use in “printed” circuits, 
Name 

' 


iddress 


oe Zone____ State 
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MopEL FM-3 VHF 


CERTSCH 


FREQUENCY METER 


Direct Reading... Continuous Coverage 


@ 20—640 MC. and beyond this range 
under certain conditions. 


@ Exceeds FCC Requirements. 
@ Easily standardized against WWV. 
@ Direct Reading. No calibration book required. 
@ ACCURACY :-+0.001% (10 PPM) 
STABILITY: +0.001% 
RESETABILITY: +0.0005% 
e@ Compact—Portable 


@ Battery or AC Models available. 


For furtker information, contact 
jour nearest Gertsch Engineering 
epresentalive or write... 

11846-48 Mississippi Avenue 

Los Angeles 25, California 


GERTSCH PRODUCTS, INC. 


H. V. ANDERSON ASSOCIATES 


Metallizing Consultants on PRECIOUS METAL PAINTS 
NOBLE METAL RECOVERY 
METALLIZING CONTRACTUALS 


Serving the CERAMIC, GLASS AND 
ELECTRONIC INDUSTRIES 


H. V. ANDERSON ASSOCIATES We solicit your inquiries 


239 PARK AVENUE, BERKELEY HEIGHTS, N. J. TEL. SUMMIT 6-1840 


CAMART 


Electric 
Film Timer 
for 
Motion Picture 
or Television 
Narration 
Post-recording 


Combination model 
$125.00 


Single model 
$65.00 


THE CAMERA MART, INC. 
1845 Broadway New York 23, N. Y. 
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let WILLIAMS 
help you apply 


erric oxides 


to the manufacture 


FERH 


You'll be well repaid by getting 


the facts on a special group of 
Pure Ferric Oxides, developed 
by Williams especially for use 
in the manufacture of ferrites. 
Williams Ferric Oxides analyze 
better than 99% Fe,O;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes and 
shapes. Among them, we’re cer- 
tain you'll find one that’s “‘just 
right” for your requirements. 
The proper application of Ferric 
Oxides to the manufacture of 


: Ferrites is our specialty. 
Tell us your requirements . 
. we'll gladly send samples for 


test. Chances are good that our 
Ferric Oxide ‘““Know How’”’ can 
save you considerable time and 
money. Address Dept. 30, C. K. 
Williams & Co., Easton, Pa. 


eee ee i wm mr O™nmr ES en memes Ss” 


COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO. 
East St. Louis, Ill. 
Emeryville, Cal. 


Easton, Pa. « 


ix — We also produce IRN Magnetic Iron 
~—— powders for the Electronic Core In- 
| dustry, the Magnetic Tape Recording Indus- 
try and others. Write for complete technical 
{a 
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£- BULLETINS 


| Unitized Equipment 
The 1954 edition of the Alden handbook, 
“Ideas-Techniques-Designs” provides new 
data and planning sheets on plug-in pack- 
| ages and basic. chassis or unitizing 
equipment and giving it 30-second inter- 
changeability. New models of connectors 
and _ interconnecting systems have been 
added. Available to manufacturers and de- 
signers on letterhead request to Dept. HB, 
Alden Products Co., 117 North 
Brockton 64, Mass 


| CTS-Rated Tube 

A technical information sheet covering 
| the 6CU6 horizontal deflection amplifier 
tube, especially designed for heavy use, is 
available from CBS-Hytron, Columbia 
Broadcasting System, Inc. Div., Danvers, 
Mass 


| Oscillograph 

} A new publication, 
on the general-purpose 

PM-10, is available from the General 
Electric Co., Schenectady 5, N. Y 


bulletin GEC-449B, 
oscillographs, type 


| Tape Splicing 
“Sound Talk”, 
by Minnesota 


bulletin No. 26, released 
Mining and Manufacturing 


Co., 900 Fauquier St., St. Paul 6, Minn., 
discusses magnetic tape splicing, splice 
weakness, recorded signal loss; also gives 


| instruction on splicing for audio recording 
| and critical recordings for computer and 
instrumentation work. 


| Audio Components 
The 1954 edition of the 
available at the Terminal 
Cortland St., 
130 pages of information 
fidelity sound equipment 


Audio Guide, 
Radio Corp., 85 


concerning high 
Uniformity Analyzer 


Brush Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio, has released a descrip- 


the Brush uniformity analyzer used to 
measure yarn variations in weight-per-unit- 
length. 


Rectifiers 


circuitry of selenium rectifiers are compre- 
hensively described in the second addition 
of ‘‘Federal’s Selenium Rectifier Handbook”, 


published the Federal Telephone and Radio | 


Co., 100 Kingsland Rd., Clifton, N. J 


Radio Compass 

A new bulletin containing dimensional 
drawings, circuit diagrams, and _ technical 
information on the “Norelco” miniaturized 
radio compass control is available at North 
American Philips Co., Inc., Electronics Div., 
750 South Fulton Ave., Mount Vernon, N. Y 


Components 

Langevin Manufacturing Corp., 
65th St.. New York 23, N. Y., have released 
an institutional booklet covering the com- 
pany’s performance and capabilities in the 
manufacture of transformers, reactors, am- 
plifiers, and power supplies 


Luminescent Chemicals 

Luminous Resins Inc., 166 W. Washington 
St., Chicago 2, Ill, licensee of Luminescent 
Plastics Corp. announce the availability of 


37 West 


Main St., 


New York 7, N. Y., contains | 


tive brochure that discusses and illustrates 


The design, application specification, and | 


| the article, “Plastics That Glow In The 

| Dark.” 

| Quality Control 
Industrial X-Ray, Inc. 220 Hempstead | 


destructive testing laboratory, has _ just 
published a brochure, ‘Quality 
Through Radiography’ which demonstrates 


the applications of radiographic testing 


Power Tube Chart 

Amperex Electronic Corp., 230 Duffy Ave.., 
Hicksville, L. I., N. Y., has prepared a 
3-color, 15 x 16-12 chart that shows the 
rating in power output versus frequency 
for ‘“‘Amperex”’ power tubes in typical opera- 
tion. The chart includes FC frequency 
allocations and associated applications cor- 
related with tube performance. A somewhat 
| similar chart covering rectifiers, thyratons 


and ignitrons made by the company is also 
available 


Turnpike, West Hempstead, N. Y., a non- | 


Control | 


there’s a 


BIRTCHER CLAMP 


for almost 


ee 


every purpose! 


NEW SUB-MINIATURE TUBE CLAMPS 


The Birtcher KOOL KLAMPS were 
developed for use under conditions 
of extreme heat and severe vibra- 
tion and shock. Made from a heat 
treatable silver alloy of high thermal 
conductivity, reducing bulb tem- 
peratures by as much as 40° C, KOOL 
KLAMPS are improving the relia- 
bility of miniaturized electronic 
equipment. 

The Birtcher Corporation, world’s largest pro 

ducer of electro-surgical devices, maintains a 


separate division for the manufacture and sale 
of tube and component clamps. 


The BIRTCHER CORPORATION 


4371 Valley Blvd. 


Los Angeles 32, California 


Please send catalog and 
samples by return mail. 


ee 


ee 


TT 1-54 
Attention of: 
Address. 

_< s 


the most widely used 
Electronic Supply 
Guide 


FREE senb For IT 


' ALLIED’ 
COMPLETE 268-PAGE 
1954 CATALOG 


World’s largest stocks of 
ELECTRONIC SUPPLIES 
FOR INDUSTRY 


Simplify and speed your 
purchasing of electronic 
supplies and equipment. Send 
your orders to us for quick 
shipment from the world’s 
largest stocks of special- 
purpose electron tubes, test 
instruments, audio equipment, 
electronic parts (transformers, 
capacitors, controls, etc. 

Our expert Industrial supply 
service saves you time, effort 

. and money. Send today for 
your Free ALLIED Catalog 

the complete, up-to-date guide 
to the world’s largest stocks 
of Electronic Supplies for 
Industrial use. 


one complete 
dependable source 
for everything 

in electronics 


~— 
ALLIED RADIO 


100 N. Western Ave., Dept. 18-A-4 
Chicago 80, Illinois 


158 


. BULLETINS 


£ 


(Continued from page 157) 


Welding Alloys 


A 16-page brochure released by Eutectic 
Welding Alloys Corp., 40-40 172 St., Flush- 
ing, N ’.. describes in detail the history. 
products, manufacturing equipment and 
procedures, and the research projects and 
discoveries of the organization 


Rope 

Rochester Ropes Inc., Culpeper, Va., have 
prepared an interesting booklet on ‘“‘Wire- 
lon’’"—nylon covered wire rope—which gives 
sizes, breaking strengths, etc 


Rotary Equipment 


3ulletin No. 153 contains 15 pages of es- 
sential data and_ technical information 
covering motors (4-25 oz.) designed and 
constructed in accordance with latest ap- 
proved engineering practice by Mission- 
Western Engineers, Inc., subsidiary of 
Western Gear Works, 132 W. Colorado St., 
Pasadena, Calif 


Electronic Parts 


Dale Electronic Distributors, Div. of Dale- 
Connecticut, Inc., 150 James St., New 
Haven 13, Conn. offers a 216-page ‘‘Refer- 
ence Manual and Buyer’s Guide” covering 
the electronic components and equipment 
of many of the first-rank manufacturers. 


Stereophonic Sound 


‘Stereophonic Sound and Altec,”’ an in- 
teresting 16-page booklet prepared by Altec 
Lansing Corp., 9356 Santa Monica Blvd., 
Beverly Hills, Calif. and 161 Sixth Ave., 
New York 13, N. Y., presents the historic 
development of the art and the difference 
between stereo and other screen sound 
methods 


Cinema Supplies 


Entitled Sturelab No. 10, the 80-page, 
11x8-'5 in. catalog, published by S.O.S 
Cinema Supply Corp, 602 West 52nd St., 
New York 19, N. Y., presents over a thou- 
sand items and 300 illustrations covering 
motion picture production equipment for 
producers, TV_ stations, film laboratories, 
educational institutions, and industrial 
photography 


Color TV 


Telechrome, Inc., 88 Merrick Road, Amity- 
ville, N. Y., has issued a 4-page brochure 
that illustrates and describes, by text and 
diagram, basic, supplementary, and recom- 
mended equipment and facilities for the 
production of NTSC color pictures 


Transformers 


One side of a new catalog page issued by 
Electrometric, Inc., Woodstock, IIl., gives 
detailed information on Type TX100 minia- 
ture i-f %4 in. transformers. The other side 
describes a complete line of TV coils 


Electronic Components 


Catalog RC-9, a new 56-page publication 
by Stackpole Carbon Co., Electronic Com- 
ponents Div., Tannery St., St. Marys, Pa. 
Zives complete electrical and mechanical 
specifications, dimensions, and application 
data for all standard Stackpole electronics 
components 


TV Equipment 


“Custom Built Equipment for Television”, 
catalog B.30, by RCA Victor Division, En- 
gineering Products Dept., Camden 2, N. J. 
shows typical examples of custom-built 
equipment. 


Waveguide Data 


“Microwave Nomograms and Charts”, a 
new 20-page booklet by Airtron, Inc., 1109 
W. Elizabeth, Linden, N. J., presents wave- 
guide engineering data, and curves and 


practical techniques used in designing and 
using waveguide components. 


(4 


WAVEGUIDE 
— House 


Under our roof are all facil- 
ities needed for high quality 
production of microwave 
components, supervised by 
a top-flight engineering 
staff—quality is controlled 
every step of the way— 


Whether your equipment 
is similar to this mixer- 
duplexer combination for 
military radar or 


low-cost, high quality wave- 
guides for microwave link 
equipment, consult us! 


Brochure on request 


TRADE MARK 


INSTRUMENT CORP. 
52 West Houston Street 
New York 12, N. Y. 
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is, nes. eS 


Why Corning High-Temperature 


Film-Type Resistors 


are more rugged, 
SS more stable 


- 
Guardian Relays do ‘“‘stop and go’”’ duty all along the nation’s eee 
highways, guiding motorists safely. For those who ‘‘run the 
light’” Guardian Relays come to the rescue operating X-ray er . i 
and physio-therapy equipment. Insurance companies and other 
business concerns use automatic business machines controlled 
by Guardian Relays. And so continues the unbroken line of 
control applications including: starting—stopping—timing— 
counting — computing — sorting —lighting — conveying —inter- ies 
val timing—flying—navigation—radar—armament and power. [he answer lies in the way we make them. 
Send blueprint of your control application. Write. 


The base 
material is a special heat-resistant glass that not only has 
excellent temperature and electrical characteristics but 

GUARDIAN ELE CTRIC is tough enough to withstand real abuse. 
1607A W. WALNUT STREET CHICAGO 12, ILLINOIS The film material, too, is entirely 


new for resistors 
A COMPLETE LIME OF RELAYS SEOVING AMERICAM (HOUSTAT 


Fired in at red heat, it becomes an integral part of the 
glass form. And it’s so stable it can be cycled from neat 
absolute zero to red heat with little effect in its electrical 
properties. 


ST. OF, eee Cae eee 
“etl a... Silver bands are fired in for terminations that have 
ETCHED eo . low resistance and low noise characteristics. And silver 
ee ee plated end caps are expansion fitted over the silver ter- 
° ELECTRONIC . minations to give a silver-to-silver contact that is both 
ail : electrically and mechanically sound 
: Cl > Then, a silicone varnish is baked onto the resistor 
~Ta RCUITS a which completely reduces the risk of entrapped mois- 
et Ne Al 


ture, gives better protection against external moisture 


ee 
and humidity and abrasion. The unit can be rubbed 


with a nail file without materially affecting its electrical 
characteristics. 


It all adds up to this. If you want a high-temperature 


resistor that’s electrically stable, mechanically rugged, 
then investigate CORNING Type S Resistors. They can 
be operated at ambient temperatures up to 200°C. and 
at higher power levels to save space. The thin film con- 
struction and inherent stability provide excellent high- 
frequency characteristics. Normal resistance tolerance 
X,¢ 


is 2% 


Get the details by sending the coupon below. 


CORNING GLASS WORKS 


Detailed etched circuits and screen grids DEPT.1T-1, CORNING, N. Y 
expertly produced to your most precise 
specifications, guarantee outstanding economy 
greater dependability for the television, radio CORNING (High Temperature) Type S Resistors, CORNING (Accurate 
or electronic device manufacturer Grade) Type N Resistors, [] CORNING Load Resistors 

Send us your problem 


ALLIED PHOTO ENGRAVERS, INC. 


153 WEST HURON STREET * CHICAGO, ILLINOIS 
DEPT. T 


Please send me information on: 


Title 
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‘‘Tell-Tales’’ for Electronic 
Equipment by ALDEN 


NEW KEL-F INSULATED | 


““MINI-TEST’’ JACKS FOR 
FRONT PANEL VOLTAGE CHECKS 


110 BCSI—KEL-F , 
Here is a new Alden 


Test Point that can 

be put in equipment 

going almost any- 

ACTUAL where — because 
SIZE KEL-F has zero 


|) INDUS TRY, 4 
NEWS * 


Sylvester Weaver, Jr., has been 
named President of the National Broad- 
casting Co., it was announced by Brig. 
Gen. David Sarnoff, Chairman of the 
Board. At the same time, the appoint- 
ment of Robert Sarnoff as NBC execu- 
tive vice-president was made. 

Dr. P. S. Christaldi, one of the senior 
scientists of the organization, has been 
made manager of the instrument di- 
vision of Allen B. Du Mont Labora- 


tHenua OTS 


for high quality audio 


moisture absorption, smooth non-wetting 
surface, inhibits fungus growth. Now with 
Alden Mini-Test Jacks you can include this 
test feature where never before possible, 
even in equipment designed for the tropics 
or arctic regions — making any Circuit im- 
mediately available for test at front of 


panel. "PRECISION AND GENERAL 
| q PURPOSE ATTENUATORS 


tories, Inc. Formerly assistant manager, 


Famous ALDEN 360° 
wrap-around contact 


Beautiful punch press 
contact of beryllium 
copper, provides extra 
long contact path, has long life resilience 
good for many years. 


..where performance counts, 
use Cinema’s best... 


Alden’s Mini-Test Line gives 
complete choice of INSULATION: 


PHENOLIC—<conforms to JAN and MIL specs. 
NYLON— in bright colors for color-coding 


Dr. P. S$. Christaldi 


he replaces Rudolph Feldt who recently Instantaneous control, 
resigned. Dr. Christaldi has been asso- 
ciated with the Allen B. Du Mont Lab- 
oratories since 1938. 


KEL-F—-M. W’. Kellogg Company's trifluoro- 


chloroethylene polymer products. whether in the laboratory 


Complete choice of MTG. METHODS: 


© THREADED 


110BCS mounts with 


screw nut from back. 


@ MOUNTING PLATE 
Where turning a nut does 
not suit your production 
techniques, you can spot 
weld, rivet or eyelet the 
mounting plate of this 
Mini-Test. No nut tension 
worries. 


© pusn-in 
If you have critical space 
eg ey mount this 
ini-Test by simply push- 
ing it into .347” hole. You 
can actually mount up to 
64 Mini-Tests in 4 square 
inches. 


Other ALDEN ‘‘Tell-Tales” 


4Pan-l-Lite — 86L 
Brillianely col- 
ored indicator 
lights that snap 
into 
mounting hole; 
enables you to change 1-piece 
lens-bulb from front of panel. 
° 6, 12 and a volts. 
Fuse-Lite — 440/FH 
Glowing light 
indicates blown 
fuse, which can 
be instantly re- 
laced rom 
front of panel. 28, 110 and 
220 volts. 


SEND FOR FREE SAMPLES 
—also request free 
260-p. “Alden Handbook”’ 


eet Htoen Paooucts Co. 
AG 6 
1123 N. Main St., Brockton 64, Mass, 


Richard H. Rudolph has been ap- 
pointed manager of sales, Edwin QO. 
Vandeven, manager of product plan- 
ning, Guy O. Whelchel, manager of 
marketing administration and research, 
and Samuel R. Tedford, manager of ad- 
vertising and sales promotion of the 
General Electric Electronics Division’s 
Commercial Equipment Dept., Syra- 
cuse, N. Y. 


E. W. Nielsen has been elected presi- 
dent of Best Manufacturing Co., Irv- 
ington, N. J., manufacturers of radio 
loud speakers, TV components, and 
electronic devices. 


Robert F. Negele has joined Acme 
Tool & Specialties Co., Chicago, Ill., as 
sales manager and will assist in the ad- 
ministration of the company’s antenna 
and contract parts divisions. Mr. Negele 
was formerly field engineer for A.R.F. 
Products, Inc., River Forest, IIl. 


Robert F. Lewis, former technical di- 
rector, has been appointed vice-presi- 
dent of Prodelin Inc., Kearny, N. J. 
Active in the development of antenna 
systems and transmission lines for many 
years, after service with RCA Manu- 
facturing Co., Columbia Broadcasting 
System and Harvard Radio Labora- 
tories, Mr. Lewis was commissioned a 
major and placed in charge of antenna 
activities of the American-British Lab- 
oratories in England and on the Conti- 
nent during World War II 


TELE-TECH 


or in the speech input con- 
sole, must be dependable. 
Use the attenuators backed 
by 18 years experience. 
Write for catalogue 18AB 


for more information. 


CINEMA ENGINEERING CO. 


DIVISION AEROVOX CORPORATION 
1100 CHESTNUT STREET 


FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION 


EXPORT AGENTS: Frazar & Hansen 
301 Clay St 
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gency—Burton Browne Advertising 

U. S$. COMPONENTS, INC. ‘ 135 
Agency—Mitchell Advertising Agency 

UNIVERSITY LOUDSPEAKERS, INC. 38 
Agency—George Gero Advertising 

VECTOR ELECTRONIC CO. 142 

VICTOREEN INSTRUMENT CO. 114 
Aagency—Carpenter Advertising C 

WATERMAN PRODUCTS CO., INC. 116 
Agency—Abner J. Gelula & Assox n 

WESTERN ELECTRIC CORP. i 22 

WESTINGHOUSE ELECTRIC CORP. 101 
Agency—Fuller & Smith & Ross In 

WESTINGHOUSE ELECTRIC CORP. 17 
Agency—H. W. Buddemeier Co 

WESTON ELECTRICAL 'NSTRUMENT CORP. 46 
Agency—G. M. Basford . 

WHITE DENTAL MFG. CO., 133, 154 
Agency—Peterson & P aa de 4 

WILLIAMS & CO., INC., C. K. 157 
Agency—Emery Advertising Corp 

WOLLENSAK OPTICAL CO. 42 


Agency—Ed Wolff & Assoc 


While every precaution is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation 
of this index. 
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USE a LOW COST 
TRANSMITTER 
DIRECT FROM 

YOUR AC SOURCE 


for Fixed Stations with 


ELECTRONIC EQUIPMENT 


MODEL ‘'B”’ 


POWER SUPPLY 


Pat. 2599748 


r 


Se Model B 
No need to pay thousands for a 

fixed station transmitter when you 

can use a mobile transmitter with 

an Electro Model “B’ DC Power 

Supply at a total cost of less than 

seven hundred dollars. 


The Electro Model “B” is the only 
known DC power supply able 
to withstand mobile transmitter 
loads, as proven by actual use 
in the field. Simply plug into any 
110 volt,60 cycle outlet and con- 
vert AC to DC current to power 
these transmitters. 


One Model “B” supplies up to 20 
amperes at 6 volts for small mo- 
bile transmitters. Two Model “B's 
connected in parallel supply up 
to 40 amperes at 6 volts for larger 
mobile transmitters 


Offers big savings for: 
Police, fire, civil defense, taxi, for- 
estry, pipeline and military radio 
communication systems. 


Send for FREE 
detailed Bulletin BCS654 


Electro Products Laboratories 
4501-§L Ravenswood Ave 
Chicago 40, Ill. 

Canada: Atlas Radio Cory Ltd. Tor 
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INDUSTRY 


y, 


(Continued from page 160) 


Harry C. Hackett, who joined Na- 
tional Vulcanized Fibre Co., laminated 
plastics manufacturers, 
Del., in 1912, has been promoted to staff 
sales manager. James O. Otis, who 
joined the company in 1934 as sales en- 
gineer will become sales manager. 

Daniel J. Webster has been made 
marketing manager of Raytheon Manu- 
facturing Co., Waltham, Mass. He will 
have charge of all the firm’s marketing 
activities on finished products. 

Larry Eigenrauch has been named 
sales manager of Eclipse-Pioneer Di- 
vision Foundries of Bendix Aviation 
Corp., and will have complete charge 
of all foundry sales operations. Wil- 
lard Neuert will assume the duties of 
production manager and be in charge 
of supplies, purchasing, pattern pro- 


Wilmington, | 


curement, material control, and traffic. | 


Richard I. Kern has been appointed 
western manager of Miniature Pre- 
cision Bearings Inc. at the new Santa 


Barbara, Calif... branch plant where he | 


will assume direction of an intensive 
marketing development program within 
the West Coast industry. 

John A. Curtis has been appointed 
general sales manager of the Westing- 
house Electronic Tube Division. From 
1942 to 1945, Mr. Curtis was vice-presi- 
dent of the Halstead Traffic Communi- 
cations Corp., and before joining West- 
inghouse, he was manager of the track 
equipment department of 
Standard Car Manufacturing Co. 

Thomas T. Goldsmith, Jr., Irving G. 
Rosenberg, and C. Edwin Williams 
have been appointed vice-presidents of 
Allen Du Mont Laboratories Inc., re- 
spectively, to be in charge of research, 
tubes and government, instruments and 
transmitters. Dr. Goldsmith is a mem- 
ber of the Du Mont Laboratories di- 
rectorate, and also president and direc- 
tor of Du Mont Television & Electronics, 


Pullman- 


Ltd., Can. He joined the company in | 


1936 as director of research. Mr. Rosen- 
berg, former director of operations for 
the receiver and cathode-ray divisions, 
joined the company in 1942. Mr. Wil- 
liams, former director of instrument 
and transmitter operations and gov- 
ernment and special contracts, joined 
Du Mont in 1945 as general manager of 
the company. 

A. W. Keen has been made commer- 
cial engineering manager for the TV 
picture tube division of Sylvania Elec- 


tric Products Inc. at Seneca Falls, N. Y. | 


Priorily, he was manager of the appli- 
cation coordination 
vania’s Research Center in Bayside, 
Long Island. 

J. Harry DuBois, vice-president of 


section at Syl- | 


engineering, was elected a director of | 


Mycalex Corporation of America to fill 
the vacancy made by the recent retire- 
ment of James L. Robertson. 


TELE-TECH 


RADIO'S 
"| MASTER 


=| NEW!1954 
GET iNTO “al EDITION 
THE tu, 


. e 1370 — 
~ © Over 85. items 
MASTER “Sh, © Over 8,000 illus. 
HABIT! ty e Completely indexed 


ublisher's price $6.50 


$ { 95 “ your parts distributor 


Make ent buying simple and ease the 
na < ete acce 
y n vita electronic 
sear Jesig } pr tion, Y find t¢ 
} n t Maste w th ighly mplete desc 
t ecs trations and ff € a! 
s atica jan J 18 big sect f 
nstant refer For jiffy comp f produ 
. use the Master, the only Of | B 3 Gu 
f TV-Rad C t $s S 4 tair 
unabridged catalog data a | t anufa 
turers. The Mast gives 3 need fact 
in a single volume 


Over 100,000 in active daily use. Get into the Master 
habit. Order your copy today! 


Just a few of the products 

included: Tubes —_ Test ~~ 
Equipment — Tools — Trans- qu 

formers — Capacitors — Eliminate 
Resistors — Relays — Coils Incomplete 
— Attennas — Recording & Small 

PA Systems — Hardware — Catalogs and 
Transmitters — Receivers — > Loose 
Kits — Wire — Cable... iterate 
and thousands of allied sia 
products ! 


UNITED CATALOG PUB., INC. 


110 LAFAYETTE ST.. NEW YORK 13, N. Y. 


Get Your NEW 


Rete 


INSTRUMENTS 


at TERMINAL 


Model 262 VOLT-OHM 


MILLbammerer 


20,000 OHMS PER VOLT SENSITIVITY 
New Simpson V-0-M is sensitive, measuring as 
low as 80 microamps, full scale. 33 ranges cus- 
tomized to meet the needs of the electronic and 
electrical industries. Only 2 controls... saves time 

. insures accuracy... Big 7” dial features extra 
long scales. Rugged construction for rugged use 
Accuracy 3% DC — 5% AC 
Size: 7-15/16 x 6 x 2-15/16”. Complete with test 
leads, removable alligator clips, 4000 VDC multi- 


New ultra-sensitive instrument proves ideal for volt- 
age measurements in high sensitivity circuits, TV 
receivers, laboratory research, etc. 33 ranges includ- 
ing 0-16 microamps and 0-200 megohms. Seven inch 
dial features extra long scales for precise reading. 
Accuracy is 3% DC and 5% AC. 

Size: 7-15/16 x 6 x 2-15/16”. Complete with test 
leads, removable alligator clips, 4000 VDC multi- 


plier and operators manual. Dealer Net $88.00 
Complete Line of Simpson products always in stock 
for prompt delivery. Order now or write for literature. 


plier and operators manual. noajer Net $68.00 
NEW Model 269 AC-DC ULTRA SENSITIVE 


VOLT-OHM MICRO: AMMETER 
100,000 OHMS per volt 


Electronic Equipment 


% Phone: WOrth 4-3311 
@ 
vena 


Ss 100 Conn. — 
85 Cortlandt St. @ New York 7, N. ¥. 
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Are all brand 


Specifications 


Naturally, no 
the right to a 


® Brands of Resistors vary as widely in 
the completeness of a line and in per- 


formance, as do brands of any other ar 


' / 
product. 


( 


: 


DAVEN originated the first pie-type, 


wire wound Resistor more than a gen- 

eration ago. Since that time, DAVEN 

has designed and manufactured Pre- 

cision Wire Wound Resistors of every 2 
conceivable type to meet the increasing . 


demands of the electronics industry. 


SUPER DAVOHM RESISTORS are noted age a Ne 
for their high stability and accuracy un- . 
der extreme temperature and humidity 

conditions. DAVEN Resistors are made 

in accordance with JAN-R-93 specifica- 

tions and are in use in all types of 

Army, Navy and Air Force electronic 

equipment. 


DAVEN has developed special small 
arecision Resistors for use in minia- 
‘urized assemblies. All types of mount- 
ngs, sizes, tolerances and temperature 
-oefficients are available from a large 
/ariety of standard types. That's why 
JAVEN can fill your precision Resistor 
reeds, 


fake advantage of DAVEN’s ad- 
/anced engineering and manufac- 
‘uring techniques to help with any 
tesistor problem confronting you. 
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@ It’s a matter of bonus values! At no 
greater cost to you, RCA receiving tubes 
give you the superior performance and 
reliability usually claimed for specialty- 
designed types of other manufacturers. 
That’s because RCA receiving tubes are 
being improved constantly to keep pace 
with your present and 
requirements. 


future design 


For Instance 


The RCA-5U4-G features a new elec- 
trolytic coating on its channel filament 
which produces a uniform, hard emitter 
—leading to greatly increased life over 
the older version. 


\RADIO 


® ELECTRON 


Why you can expect peak performance 


from regular RCA receiving tubes 


Longer Life 


ee ee el 


Superior Performance 


At no extra cost 


ee 


The RCA-6W4-GT incorporates a 
new RCA-developed carbonized plate- 
coating material having improved heat- 
dissipating properties. Result! The 
RCA-6W4-GT offers longer life and in- 
creased reliability. 

The RCA-6AL5 utilizes double hel- 
ical heaters to insure low hum. Cathodes 
are pinched to minimize cathode shift 
within the mount. Both features make 
possible greatly reduced microphonics. 
Carefully controlled contact potential 
assures high and uniform sensitivity. 

RCA’s continuing program of quality 
improvement means superior receiver 
performance, less factory-line rejects, 


and fewer “‘in-warranty”’ failures. And 
remember, this peak performance from 
regular RCA receiving tubes costs you 
no more... actually costs you less in 
the long run. 

For additional technical information 
write RCA, Commercial Engineering, 
Section A50Q, Harrison, N. J. For 
application assistance, simply call your 
nearest RCA Field Office: 


(EAST) Humboldt 5-3900 
415 S. 5th St., Harrison, N. J. 


(MIDWEST) Whitehall 4-2900 
589 E. Illinois St., Chicago, II. 


(WEST) Madison 9-3671 
420 S. San Pedro St., Los Angeles, Cal. 


CORPORATION of AMERICA 


TUBES 


HARRISON, N.J. 


